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INTRODUCTION 
Some plants have the capability of storing sugars, mainly 
the disaccharlde sucrose, in concentrations which permit their 
economic utilization as sugar sources. The sugar storage 
capacity contained in the genome of these plants is expressed 
through different processes which lead to production of sucrose 
in the leaves, its translocation through the phloem of the 
plant and its final accumulation in the storage tissue. After 
storage, sucrose is subjected to the regulatory systems which 
control its removal for respiration and utilization in the 
plant metabolism. 
Environment exerts a dominant role in regulating sucrose 
storage. Sugarcane and sugar beets (Beta vulgaris, L.) are 
conducted to a final stage of fast sucrose accumulation not 
only by their chronological age but by some environmental 
factors. Relatively high variation between day and night 
temperatures, moderate drought, and nitrogen starvation con­
ditions usually stimulate the sugar storage process. The 
first factor is considered to be the most desirable since the 
others impose greater limitation to photosynthesis. 
It has been proven that the stimulation of sucrose stor­
age by the environment can be replaced or improved by chemical 
treatment. It Is common knowledge that some chemicals can 
regulate the activity of enzymes catalyzing metabolic processes. 
Sugar production, translocation, accumulation, and degradation 
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seem to be susceptible of control by chemicals during the 
sugar storage process. 
The objectives of this study are twofold: (a) to study 
the effect of chemical compounds proven or suspected to be 
active In the stimulation of sugar storage, and (b) to study 
the behavior of com (Zea mays,, L, ), sorghum (Sorghum blcolor, 
L., Moench) and sugarcane (Saccharum offlclnarum, L.) sub­
jected to treatment with chemical ripening compounds. 
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LITERATURE REVIEW 
Sugar Storage 
The sugar storage process 
Among economic plants, sucrose is the second most common 
stored carbohydrate, starch being the most important one. How­
ever, sucrose constitutes the main form in which carbohydrates 
are translocated in most high&r plants (60). 
Sucrose storage is a composite process influenced by dif­
ferent factors both internal and external. Among the internal 
factors contributing to sucrose storage are photosynthesis, 
respiration, translocation and the genetic make-up of the 
plant (60, 34, 90). The most important external factors are 
solar radiation, temperature, water and nutrient elements. 
In sugar storing plants, the sugar storage process begins 
with the formation of fruetose-6-phosphate during the photo-
synthetic process (24, 77, 60). After intermediary trans­
formations sucrose is formed; and afterwards, the translocation 
of sucrose takes place through the phloem, and then into the 
storage organs (24, 77). Sugar storage mainly occurs in the 
parenchymatous tissues of the stalk of sugarcane, sorghum, 
com, etc,; and in the root of sugar beet (3^, 60, 92). 
Sugar storage in sugarcane Involves changes in the meta­
bolic balance of the plant. It is a reversible process since 
under appropriate conditions changes in metabolism can reverse 
the ripening process (99). 
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Optimum sugar content in sugarcane requires a balance 
between a prolonged healthy growing period and a final period 
with a slow vegetative growth rate but without affecting photo­
synthesis to a great extent (11). Sucrose content increases 
from 10 percent {%) when young to about of the dry weight 
at harvest. Reducing sugars, on the contrary, disappear from 
mature intemodes of sugarcane (60). 
In com hybrids there Is a linear Increase In stalk sugar 
until two weeks after anthesls, then sugar levels decline, and 
later increase to a maximum at six weeks after anthesls. Then 
rapid declines are noticed along with large Increases In grain 
dry weight. In sugarcane the first 3A of the plant cycle is 
dominated by vegetative growth and little sugar storage occurs. 
In the final stage, however, a restriction of vegetative 
growth without much restriction in photosynthesis Is desired 
in order to have a full manifestation of sugar storage (25, 29» 
31, 34, 60). 
Factors affectluR- susar storage 
Plant factors Sugars are formed from the reduction of 
COg in photosynthesis, Hawaiian workers conducting experiments 
with cane leaves exposed to radioactive COg, and analyzed with­
in an hour, found that sucrose constituted 80 to 90% of the 
total photosynthate (50). During active growth, the major 
fate of the sugars produced is their conversion to new cell 
material. Sugars also can be degraded by the respiratory 
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sequences and serve as sources of carbon skeletons for amino 
acids, fatty acids and phosphonucleotides, among others. They 
also serve as precursors of proteins, fats, and storage and 
structural carbohydrates. Another part of the sugars can be 
oxidized to COg and water in providing ATP and reduced nucle­
otides, Stored energy from sugar can be used to allow the 
cell to accumulate ions, to drive other metabolic sequences 
and to reduce nitrate and sulfate into forms appropriate for 
introduction into the metabolic sequence (22). 
Sugarcane, com and sorghum are very efficient photo-
synthesizing plants. They have been shown to carry on photo­
synthesis in the leaves by way of the Hatch and Slack pathway 
(56, 84, 100) and also by the Calvin cycle, Bandurskl (20) 
reported that the phosphoenol pyruvate reaction is a known CO2 
fixing reaction to occur In plants. Workers in Hawaii (62) 
observed that the first product of CO^ fixation in sugarcane 
photosynthetlc process was not 3-phosphoglycerate but oxalo-
acetate, malate, and aspartate. Now, there are some evidences 
that this was a result of the COg and phosphoenol pyruvate 
reaction. Hatch and Slack (56) and Slack and Hatch (85) 
determined that this mechanism also was present in corn and 
sorghum. 
Corn, sorghum and sugarcane also have in common the fea­
ture that they exhibit very low rates of photorespiration (36, 
37» 59» 65). This lower photorespiration, which results in 
higher net photosynthesis, can be mainly due to a better 
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efficiency of recycling the respired COg into the photosyn-
thetic process (37), or due to the lack of the light-
dependent by-pass via glycolate oxidation (100), or both of 
them, 
Sugars produced in the leaf are translocated through the 
sieve tubes of the phloem mainly in the form of sucrose. It 
appears that the introduction of sucrose into the phloem is 
an active uptake process requiring energy expenditure. In 
the phloem, sugar concentration is high, and only at the end 
of a transport pathway this concentration seems to be dras­
tically lowered by some reactions which seem to facilitate 
absorption into adjacent cells (22). 
Hart et al, (50) in experiments with radioactive carbon 
dioxide in sugarcane found that sucrose produced in the leaves 
was translocated throughout the plant and there was no evidence 
of other sugars being translocated. Sucrose rapidly entered 
the phloem and moved primarily downward at velocities up to 
2.5 centimeters (cm) per minute. In the stalk some of the 
sucrose was translocated upward to the growing point and the 
remainder was translocated downward to the storage tissues, 
roots, Éind tillers within 24 hours. 
Sugars are accumulated in sugarcane storage tissues 
against a ooneentration gradient utilising energy coming from 
respiration. In sugar accumulation studies the cell in stor­
age tissues has been divided into three compartments» the 
outer space, which includes the cell wall and permits rapid 
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diffusion equilibrium} the metabolic compartment, in which 
hexoses are phosphorylated and interconverted5 and the 
storage compartment, bounded by a permeability barrier in which 
sucrose, glucose, and fructose are accumulated (75)• 
A scheme has been proposed (42) and modified (75» ^3) for 
the accumulation process of sugars in sugarcane0 These authors 
found two types of invertase enzymes which show optimum activi­
ty at pH 5*0 to 5*5» one of them is supposed to be confined to 
the outer space, namely the cell wall. They suggest that this 
outer space invertase controls the flow of sucrose from the 
conduction tissue to the young growing cells. It can do this 
because the translocated sucrose needs to be hydrolyzed and 
then resynthesized for traversing the metabolic compartment. 
The other form of invertase is confined to the inner compart­
ments and is supposed to control the rate of sucrose hydroly­
sis in the storage compartment--the vacuole. The vacuolar 
membrane is more permeable to hexoses than to sucrose. In the 
metabolic compartment- there seems to be a regulatory system 
for controlling invertase level, because if glucose or fructose 
(reducing sugars) are supplied to tissue slices, a decline in 
invertase activity in the inner space is noticed. This acid 
invertase seems not to be present in mature cane internodes 
which have a high capacity for sugar storage, but it is re­
placed by a neutral invertase with optimum activity at pH 7«0, 
Similar to the acid invertase, the level of neutral invertase 
can be readily increased or decreased by temperature, water 
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stress, and other factorso The authors suggest that neutral 
Invertase has a similar function as the outer space acid in-
vertase in controlling sucrose accumulation into storage 
tissue. 
Age and variety are among the plant factors contributing 
to sugar storage. In young cane, the level of reducing sugars 
reaches its peak in young, actively growing plants and de­
creases with age, while with increasing age the level of 
sucrose increases (34, 60). This might be correlated to 
invertase activity. In Puerto Rico (8), in a study of 12 
sugarcane varieties using lO-week-old plants, it was shown 
that the levels of amylase, invertase, tyrosinase and peroxi­
dase varied greatly. Leaf amylase appeared to affect both 
growth and sucrose storage, while leaf phosphatase seems to 
be more active in varieties with low sugar content. Invertase 
and peroxidase in the meristems were directly correlated with 
cane growth and appeared to be very active among varieties of 
low sugar content. In another study (y8); in Puerto Rico, the 
individual varieties displayed a wide variation in sugar con­
tent and time of the year in which they had their peaks and 
lows of sucrose. 
External factors Maximum yield of sugarcane can only 
be realized when the crop had a healthy growth period and is 
well ripened before harvesting. To ripen, a sugarcane stalk 
must first show a retardation in growth rate which, when com­
bined with other beneficial factors, will lead to high sucrose 
9 
storage. High solar radiation, low temperature, moderate 
drought and nitrogen starvation enhance sugar storage. 
Light and temperature Sugarcane is definitely a 
warm-weather sun-loving plant (25). Clements et al, (30), when ana­
lyzing growth differences between two locations in Hawaii, con­
cluded that they were due to sunlight rather than temperature 
effects. Shading experiments in Hawaii showed that growth of 
cane in the field increases as light intensity increases up to 
full sunlight. Hart (48) concluded that light influences the 
initiation of sugar translocation from the leaf. Under con­
ditions of high light intensities and optimum day temperatures 
(25-30° C), relatively low night temperatures (18 to 21° C) 
become the most effective single factor in enhancing sucrose 
storage in sugarcane and sugar beets (I6, 31» 44, 90, 9I, 92), 
In controlled climate conditions (I6), it was observed that 
cool temperatures permitted relatively slow growth of sugar­
cane and with increasing age it exhibited visual leaf symptoms 
similar to those of phosphorus and potassium deficiencies; 
Growth In a warm climate appeared to be excessive and lodging 
was observed in variety PR 980, Leaf sucrose was higher in 
warm than in cool temperatures, regardless of variety. Also, 
differences were observed between two varieties. At both tem­
peratures, PR 1059 was a better sugar producer than PR 980, and 
PR 1059 showed to be more capable of utilizing the cold stimu­
lus more effectively for sugar storage in young storage tissue. 
It has been proposed that the cold stimulus for sugar storage 
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in sugar beet and cane is attributable to faster transloca­
tion (95)* Other authors suggest that failure of plants to 
store sugars at high temperatures is primarily due to the 
utilization of those sugars for growth, except that variety 
appears to determine the degree of sensitivity to cold treat­
ment (16), It also was found that a negative correlation 
exists between growth and rate of change of sugar content 
(55)« Glasziou et al, (44) confirmed these facts in studies 
under controlled environment. These authors reject the notion 
that diurnal variations in temperature are conducive to sugar 
storage except if they are accompanied by a long-term change in 
average temperature. They suggested that optimal temperature 
conditions are found at 18° north and south latitudes. This is 
because at lower latitudes the temperature variation is too 
small, and at higher latitudes the daylength during the winter 
period is too short. 
Water Water supply simultaneously affects growth, 
photosynthesis, translocation and sugar storage. Hart (49) 
found under both nutrient solution and field conditions that 
there was a decreased velocity and percentage rate of trans­
location of photosynthate when low moisture was supplied to 
sugarcane. Also, she suggests that low moisture supply had a 
greater effect on translocation than on photosynthesis. It 
has been shown that photosynthesis continues at a reduced rate 
after the wilting coefficient has een reached (49, 18), But 
other authors suggest that net photosynthesis is the process 
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greatest affected by water stress. It is assumed that this is 
due to reduced rate of COg supply after stomatal closure due 
to water stress (36, 9^). 
Plant moisture percentage decreases steadily throughout 
the sugarcane plant life, from 83^ in young cane to about 72JÉ 
in mature ones. This change is Independent of location, ferti­
lization, and time of planting (21, 2$, 31)* By decreasing the 
moisture content of the stalks, dehydration induces conversion 
of reducing sugars to sucrose. This is probably achieved by 
the restrictive effect of growth in the dehydration process. 
Rainfall, on the other hand, in unirrigated plantations is 
the controlling factor in causing low sugar storage. 
Soil nutrients Plant growth and sugar storage 
in sugar crops are Intimately tied to nutrition. 
Nitrogen seems to be the most important nutrient affecting 
sucrose storage. Borden (cited by Humbert, 60) found that 
increased nitrogen levels increased the yield of cane, reducing 
sugar and moisture contents, but decreased the .sucrose content 
of sugarcane. Ulrich (9I) in studies with sugar beet showed 
that nitrogen deficiency resulted in increased stored sugar, 
regardless of night temperatures. This was Interpreted as an 
effect of a decreased rate of sucrose utilization. 
Excess nitrogen in sugar beets, as in cane, usually re­
sults in delayed maturity and lower sucrose content in beets 
(60). Furthermore, late application of nitrogen in sugarcane 
has a repressive effect on sugar storage (21). Alexander 
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(5i 11) found that In sand-grown sugarcane, nitrate generally 
Increased the activity of Invertase, amylase, phosphatase, 
AT Pass and oxidases, Alexander (2) also found that nitrogen 
deficiency generally curtailed phosphatases; this accounted 
for higher sucrose content. 
The responses of cane to phosphorus and potassium with 
respect to sugar storage have not been very consistent. How­
ever, foliar application of mono-ammonium and mono-potassium 
phosphate a short time before harvesting have been found to 
Increase sucrose content in cane (93, 99)• 
Sugar Metabolism 
Formation of fructose and glucose 
Pructose-6-phosphate is formed as a product of the photo-
synthetic COg-fixation (27, 5^)» Fructose-6-phosphate can be 
readily interconverted to glucose-6-phosphate in reaction a 
catalyzed by phosphoglucose isomerase. It appears to Involve 
an enzyme-bound enediol intermediate (96): 
D-fructose-6-phosphate ^ > D-glucose-ô-phosphate (a) 
Through the action of a hexoklnase enzyme, glucose and fructose 
are formed from their respective phosphate derivative (24), 
Gluco3e-6-phosphate, in turn, can be converted into glucose-1-
phosphate in the presence of the enzyme phosphoglucomutase 
(reaction b)« 
D-glucose-6-phosphate ^ D-glucose-l-phosphate (b) 
These hexoses and hexose phosphates serve as intermediates of 
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many metabolic pathways. 
Sucrose formation 
Several mechanisms have been suggested to account for 
sucrose formation in higher plants. However, evidences have 
accumulated In favor of the sequence proposed by Cardlnl et al. 
(28) :  
UTpl + D-glucose-l-phosphate UDPG^ + PPl^ (c) 
UDPG + D-fructose sucrose + UDP (d) 
In the first step (reaction c) the enzyme pyrophorylase Is In­
volved while reaction d Is catalyzed by the enzyme UDP-glucose: 
D-fructose 2-glycosyltransferase (sucrose synthetase). The 
other sequence which was proposed by Lelolr and Cardlnl (63) 
uses D-fructose-6-phosphate instead of D-fructose, the end 
product being sucrose phosphate and it Is catalyzed by the 
enzyme UDP-glucose: D-fructose-6-phosphate 2-glycosyl trans­
ferase (sucrose phosphate synthetase) In reaction e. 
Although small amounts of sucrose phosphate have been 
detected among labelled photosynthstlc products in plants* 
this sugar phosphate is not readily obtainable in plant tissue. 
This form of sucrose seems to be immediately hydrolyzed by a 
phosphatase, In reaction f, into sucrose: 
^UTP (Uridine Tri-Phosphate). 
^UDPG (Uridine Dl-Phosphate Glucose). 
3ppi (Inorganic Pyrophosphate), 
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UDPG + D-fructose^é-phosphate 
sucrose-6'phosphate + UDP^ (e) 
Sucrose-6'-phosphate + HgO ^ sucrose + Pl^ (f) 
and Inorganic phosphate (5I» 57)» Haq and Hassid (4?) showed 
that sugarcane leaf chloroplasts formed sucrose from UDP-D-
glucose and D-fructose and also from the alternative reaction 
with the formation of sucrose phosphate. Hatch ($2, 53) 
demonstrated the presence of enzymes catalyzing sucrose phos­
phate synthesis and breakdown. 
Sucrose degradation and utilization 
The degradation of sucrose is an important process since 
sucrose is the most common form of carbohydrate in the trans­
location system, and it has to be hydrolyzed in order to be 
utilized as an energy source through respiration and for 
supplying carbon skeletons for further metabolic reaction, or 
to be utilized in starch synthesis (24), It has been shown 
(42, 5) that invertase catalyzes sucrose degradation in sugar­
cane, They also found that invertase activity is intimately 
related to the stimulation and repression of sucrose storage 
and vegetative growth in response to external stimuli (44, 9)» 
However, Bonner and Vamer (24) state that invertase catalytic 
action in sucrose does not help much for the conservation of 
energy in the cell, because in the invertase catalyzed reaction 
^UDP (Uridine Di-Phosphate), 
2pi (inorganic phosphate). 
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there Is a net loss of energy as heat. In some storage tissues 
sucrose can be converted into starch. This conversion brings 
about lower sucrose concentration at the translocation-sink 
boundary and helps maintain a higher water potential (22), 
The sucrose-starch conversion reactions most likely to be in­
volved are; 
Sucrose =»• a-D-glucose + D-fructose (g) 
a-D-glucose D-glucose-6-phosphate (h) 
D-glucose-6-phosphate ^ D-glucose-l-phosphate (i) 
D-glucose-l-phosphate + ATP (UTP)^ ^ 
ADPG (UDPG)^ + PPi (j) 
ADPG (UDPG) + D-glucose-l-phosphate 
starch primer (k) 
The essential part of this reaction sequence involves invertase 
for sucrose breakdown into hexoses through several steps, in 
which one hexokinase, a mutase, a pyrophosphorylase, and a 
transglucosylase are involved. Finally, the synthesis of 
starch is catalysed by starch synthetase. The second sequence 
of reactiors thought to be involved is: 
Sucrose + ADP (UDP) ^ ADPG (UDPG) + D-fructose (1) 
ADPG (UDPG) + D-glucose-l-phosphate 
starch primer (m) 
IaTP (Adenosine Triphosphate) and UTP (Uridine Triphos­
phate) . 
^ADPG (Ademosine Diphosphate Glucose) and UDPG (Uridine 
Diphosphate Glucose), 
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In this case, sucrose synthetase catalyzes the reversal of 
the sucrose formation of reaction d, and, subsequently, a 
starch primer is formed by the action of starch synthetase. 
The equilibrium constant of reaction 1, however, favors sucrose 
synthesis (24, 96). 
Sucrose seems to be the base upon which the most Important 
longer oligosaccharides are synthetlzed—namely the fructosans 
and the rafflnose family. Sucrose also seems to be the base 
for the formation of structural carbohydrates. In all these 
sequences, the nucleoside phosphate hexoses and specific 
hexose moieties are thought to be Involved (24, ^ 1, 77). 
Regulation of Enzyme Activity 
Plant form and function are determined by their genetic 
make-up and capacity of genes to translate that genetic make­
up into enzymatic action, as controlled through the rate of 
enzyme synthesis and activity (77). Regulation of growth seems 
to be exerted by three interacting systems in higher plants, 
Glaszlo.u (43) comprehensively states them as such: 
"(1) A sequential developmental program, apparently 'writ­
ten* in the genome. (2) A close-loop system with positive 
feedback, which may be partially described by an equation 
based on the exponential growth law. (3) An array of 
close-loop systems with a bewildering complexity of main­
ly negative feedback elements which operate to negate the 
noise level generated by unwanted inputs. The third 
category of systems may perform with such efficacy as to 
ensure the unfolding of the sequential developmental pro­
gram almost unerringly, despite large fluctuations in 
environmental variables. It is clear now that these feed­
back mechanisms include rapid, controlled changes in the 
rates of enzyme synthesis and irreversible degradation." 
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Evidence has accumulated for the regulation of enzyme 
activity in plants;; that Is, an increase or decrease of the 
activity of an enzyme in response to a change of a specific 
factor. The specific controls of enzyme synthesis and degrada­
tion may become significant factors in the control of metabo­
lism of higher plants (39). The use of specific stimuli 
and inhibitors of enzyme activity coupled with new techniques 
and methods of tracing and determining the fate of specific 
compounds and enzymes in plants and excised tissues has pro­
vided much knowledge about enzyme regulation in higher plants 
(39, 43). 
A classic example of regulation of enzyme synthesis in 
plants is the induction of ^  novo synthesis of amylase and 
activation of other enzymes in the aleurone layer of barley 
seeds caused by gibberellic acid (77). Small amounts of auxin 
when applied to epicotyls of young pea plants induce a de­
tectable increase in cellulase activity (39). 
Hormonal control of enzyme activity 
In Helianthus tuberosus aerated disks develop invertase 
activity which in turn is inhibited by 10"? to 10"^ molar in-
doleacetic acid (lAA) and is enhanced by gibberellic acid (GA) 
at 10 parts per million (PPM) concentration (35). Stimulation 
of invertase formation in response to lAA and naphthylene 
acetic acid (NAA) in sugarcane storage tissue has been reported 
by Sacher et al. (75). 
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Besides the effect of GA on triggering germination in 
barley seeds and enhanced invertase activity in Helianthus 
tuberosus tubers, gibberellins are reported to enhance enzyme 
synthesis of various invertases in sugarcane (41), among 
others. In intact cane plants, GA increased intemode elonga­
tion considerably and total invertase levels were highly 
correlated with increase in dry weight. In sugarcane tissue 
slice experiments, the stabilization of invertase mHNA caused 
by GA seems to be associated with secretion of cell wall in­
vertase (43), Pilner et al. (39), however, suggest that an 
increase in invertase activity may be due to an increase in 
energy requirements. Glasziou (43) mentions that auxin did 
not cause intemode elongation as GA did when applied to 
intact plants. From this he infers that auxin exerts its 
control on vacuolar invertase instead of cell wall invertase 
as GA is supposed to do. 
Cytokinins caused inhibition of RNA-ase synthesis in in­
jured tobacco leaves (19) and sn increase in invertase and 
peroxidase synthesis in immature intemodal tissue of sugar­
cane (41), among other effects. Glasziou (43) suggests that 
cytokinins might enter into tRNA by a transfer reaction of the 
group at the six position of the purine ring. In that way, 
cytokinin treatment of a tissue could rapidly affect the rate 
of protein synthesis. 
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Substrate control of enzyme activity 
The Induction of nitrate reductase by nitrate and molyb­
denum has been well established. The nitrate effect was shown 
to be an Induction of ^  novo synthesis of the enzyme. It 
seems that nitrate binds and Inactivates the repressor sind 
permits the Initiation of the operon transcription, or it binds 
to the product of the regulatory gene and makes it active, bind­
ing to the operator site and thus letting the operon transcribe. 
Light also has been shown to enhance nitrate reductase 
activity but it appears to be an indirect effect through in­
creased nitrate uptake in the light (23), Increases in nitrate 
reductase activities were shown to be caused by nitrate and 
slmazine, In this case under suboptimal conditions. A smaller 
enhancement effect was observed on nitrate reductase activity 
by treatment with 2,4-D, 
Product repression of enzyme synthesis 
Activity of Invertase seems to be controlled by systems 
mediated by hormones and/or carbohydrates (45), These authors 
found that incubation In glucose, chloramphenicol, puromycin 
and actlnomycin D, prevented any increase in invertase activity 
due to aeration of sugarcane slices. Incubation in glucose 
presumably destroys some required form of ribonucleic acid 
(BNA). A working hypothesis has been formulated relating to 
structure and activity of repressors of Invertase synthesis in 
sugarcane (46), 
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Schwlnmer et al, (81) discovered an invertase Inhibitor 
in potato tubers. It changes with environmental conditions 
with the highest activity at higher temperatures, and shows 
maximum activity at the pH of invertase. It seems that en­
hanced activity of invertase results from formation of active 
enzyme and decreased inhibitor activity. Studies with immature 
sugarcane plants in Puerto Rico showed a fast change in acid 
invertase activity which was linearly related to rate of inter-
node elongation. Both growth and invertase activity increased 
with increase in temperature. Temperature also enhanced amy­
lase and peroxidase activities (16), 
Sacher et al. (75) support the concept that invertase 
regulates sucrose uptake and accumulation into storage tissues. 
Influx of sugar would depend upon the concentration of stored 
sugar. They also sustain that the negative relationship be­
tween growth and storage rates can be explained in terms of 
competition for available photosynthate. It was observed that 
in immature tissues of intact sugarcane plants a rapid change 
in invertase activity occurs in response to changes in tempera­
ture and water stress (55)» Hellebust and Forward (58), from 
studies on invertase activity in corn radicles conclude that 
the considerable increase in invertase activity supplies a 
rapid osmotic water uptake, and it also supplies substrate for 
the synthesis of numerous substances and substrate for a very 
fast respiration rate, which in turn releases the energy re­
quired for growth. 
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Chemical Control of Sugar Storage 
Yates and Bates (99) pioneered in developing bases for 
further studies in enhancement of sugar storage. Later on, 
the concept was extended to ways of achieving chemical "ripen­
ing" (increased in sugar accumulation in sugar storing crops). 
In the absence of favorable natural ripening conditions, this 
process could be stimulated by (a) increasing sugar synthesis, 
(b) control of sucrose inversion, (c) restriction of growth, 
and (d) preservation of sugars in desiccating plants (93» 99)» 
Many sugarcane areas in the world have conditions which favor 
vegetative growth during the ripening period; for example, if 
they have a narrow range of temperature fluctuation or heavy 
rainfall conditions prevail, or both. Besides, under these 
conditions N starvation and drought periods, which have been 
demonstrated to be conducive to enhanced sucrose storage, not 
only impose limitations on vegetative growth but they also 
affect total sucrose production (99). 
Plant growth stimulators 
There are some chemical compounds which have been shown to 
enhance growth of sugar producing crops. In certain instances 
they also have enhanced total sucrose production. 
2,4-Dichlorophenoxy acetic acid 2,4-Dichlorophenoxy 
acetic acid (2,^-D) has been the most widely tested. In 
general, 2,4-D Increases respiration and decreases carbohydrate 
concentration (61) and in some cases a temporary increase in 
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reducing sugars Is observed (73). Also, an Inhibition of 
photosynthesis was observed in beans by Akers and Pang (1); 
and an Increase of tillering also has been noticed (97)» 
Wort (98) found that application of 2,4-D at the 0.1# 
concentration, applied alone or with small concentrations of 
micronutrients, increased root yield in sugar beet. No in­
crease or decrease of sucrose concentration was observed (98). 
In sugarcane, Beauchamp and Chacravarti (1955) cited by Yates 
(99) reported that 2,4-D applied at low rates enhanced ripen­
ing, However, Laustalot (1950)» Haskew (1953) and Lugo-Lopez 
et al. (1953) cited by Humbert (60) found that the effects of 
2,4-D on sucrose content of sugarcane appears to be negligible, 
Alexander (3), in studies using 10-week old sugarcane plants, 
found that the highest sucrose levels were shown by lAA- and 
2,4-D-treated plants, 9 days after treatment. 
Indole acetic acid (lAA) lAA stimulated the activity 
of phosphatases and peroxidases» High phosphatase activity is 
considered to be detrimental for sucrose storage due to de­
creased availability of phosphate intermediates of sucrose 
formation. In excised intemodes of sugarcane, Singh (83) ob­
served chat lAA caused a reduction in sucrose content which was 
more marked with higher concentration. In both cases, there 
was stimulation of growth, 
Glbberellic acid Tamimoto and Nlckell (89) in large 
scale field experiments with sugarcane showed that cheap and 
unrefined GA at the rate of 2-4 lb/A increased intemode 
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elongation, decreased nodal tissue, and Intensified sucrose 
content. However, Alexander (9) considers the growth stimu­
lating effect to be of short duration and he combined It with 
silicate (81), The combination of 0,01# GA and 250 ppm Si 
gave higher sucrose levels In leaves and In immature and ma­
ture Intemodesi' There was no significant effect on growth; 
however, each experiment revealed growth increases for GA and 
invertase suppression by SI, Foliar applications of gibber-
ell ic acid in combination with three levels of nitrate fer­
tilization were studied in sugarcane grown in sand culture in 
Puerto Rlooe High nitrate (30 milll-equivalents per liter) and 
medium GA (0,01#) gave the highest fresh weight values. 
Nitrogen deficiency gave the greatest sucrose values. Rising 
nitrate levels gave higher reducing sugar content while there 
was a considerable decline of sucrose, GA provoked the high­
est sucrose increase at low nitrogen level, this was the most 
favorable treatment, since it induced moderate growth and a 
considerable sucrose lncr8ass(9)» 
Nutrients as ripeners 
iUtrogen (N), phosphorus (P), and potassium (K) have been 
mentioned, in part, in a previous section as factors affecting 
sugar storage. It is well known, in the sugar world, that N 
starvation leads to higher sucrose content but with the ad­
verse fact that growth also is much affected. Increasing N 
fertilizer levels moderately decrease sucrose content. When N 
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is in excess the decrease in sucrose concentration Is very 
much pronounced and in most cases there is an increase in re­
ducing sugars (80). The same authors state that phosphorus and 
potassium starvation also produce higher sucrose content but 
not as dramatic as does N-starvatlon, However, it seems that 
optimum P and K fertilizing rates give, in most cases, positive 
responses for sucrose content In cane, 
Vlltos and Lawrle (93) and Cresp (32) in testing foliar 
applications of mono-potassium phosphate at rates of 50 and 
15 pounds per acre (lb/A), respectively, found significant in­
creases in juice quality (sucrose content). The optimum su­
crose levels in the plant being reached 16 days after treat­
ment in the first paper, and 20 to 40 days in the second one. 
Cresp (32) also tested mono-ammonium phosphate which at 
the rate of 15 lb/A gave a better improvement of sucrose con­
centration than the potassium form. It seems, from this, 
that the response was mainly due to a phosphorus effect. 
Alexander (12) found that under low P levels there was high 
phosphatase activity present and decreased growth. The addi­
tion of GA (100 ppm) to low P plants suppressed phosphatase 
activity, and gave higher levels of organic phosphorus In the 
plant and increased growth and sucrose content. 
Enzyme inhibitors 
Enzyme inhibitors have been used to enhance and preserve 
sucrose concentration in sugarcane and sugar beets (9t 82). 
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Heavy metals, fluorides, lodoacetate, and so on, can inhibit 
several respiratory enzymes, Hexokinase, which catalyzes the 
phosphorylation of glucose to glucose-6- phosphate, is inhib­
ited by heavy metals, halogens, borates and others. However, 
the respiratory inhibitors probably affect photosynthesis— 
the sucrose source (11), Prom their works, they concluded 
that the enzyme inhibitors tested did not increase juice 
quality to any extent; furthermore, boric acid and sodium 
fluoride caused sucrose losses, Alexander (3) found that 
fluoride, an inhibitor of bone phosphatases was only partially 
effective against cane phosphatases. He also found that lead 
salts (50 ppm lead) caused moderate sucrose increases and 
there was a suppression of glucose-l-phosphatase in leaves 
and meristems of sugarcane. Tungsten was applied to immature 
sugarcane. At the 10 ppm concentration it limited glucose-1-
phosphatase and amylase and there was a concomitant increase 
in sucrose content at the harvest dates (3, 9, and 2? days 
after treatment). Mercury salt (Hg) was applied foliarly to 
canes at the concentration of 1000 ppm (7), and it was revealed 
that Hg suppressed leaf amylase activity and stalk sucrose 
content. Arsenate also was tested causing marked deterioration 
of meristem sucrose, and there seemed to be a stimulation of 
invertase activity. A manganese salt (Mn) was tested in the 
same set of experiments and at low Mn concentration there was 
a suppression of sucrose content. It was found to activate 
invertases in sugarcane In very minute concentrations. In 
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Hawaii, it was discovered that excess Mn in some soils caused 
characteristic toxicity symptoms in cane which were overcome 
by the addition of calcium metasillcate (Si) (30). Later on, 
it was proved that SI definitely suppressed Mn uptake in sugar­
cane (79). It also was found that normal and excess concentra­
tion of Mn did not further activate invertase activity. High Mn 
plus high 81 produced a slight increase in sucrose concentration. 
Silicon Little is known about the function of 81 in 
plants. Sugarcane develops normally in the presence of only 
small amounts of Si, and the large Si quantities absorbed by 
sugarcane are probably not necessary ( 7 9 ) .  
Sucrose Inversion during the second half of the cane 
cycle is In part undesirable. During this period, however, 
some degree of sucrose inversion is desirable and even during 
the ripening period a small degree of sucrose Inversion is 
apparently necessary» However, under certain conditions, the 
Invertase levels are high during ripening. 
Alexander (Q) reports that his own work has shown that 
the essential inversion level in mature canes has been calcu­
lated to be 35 to 40 percent of that actually measured, hence, 
Invertase can be suppressed to less than half of the control 
levels without harming growth and development. High levels of 
Si (500 ppm) considerably suppressed invertase activity. In­
creasing levels of 81 and Mn also suppressed polyphenol 
oxidase and phosphatase activities (79-). In the author's 
opinion, the increased sucrose content resulting from the 
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increasing Si + Mn concentrations could be due to their in­
terference with the mechanisms of auxin and protein synthesis 
and their relationship to invertase activity, according to the 
system of invertase control mechanism proposed by Sacher and 
Glasziou (74), 
Sugarcane commonly is burnt in order to facilitate the 
process of cane cutting and to reduce the amount of trash 
entering the factory# Sucrose inversion in cut cane is very 
fast 24 hours after harvesting. Alexander (9) reports that 
Si treated cane did not show any decrease in sucrose 48 hours 
after cutting while at that time the untreated one had under­
gone considerable decrease. He ascribes this effect to 
suppressed invertase activity in the 81 treated stalks. 
Molybdenum Molybdenum which is known to be a competi­
tive inhibitor of phosphatases in some plant species was very 
effective in suppressing sugarcane phosphatases and there also 
was an increased sucrose level. It was apparent that Mo at 
10 ppm was a better inhibitor of phosphatases than tungsten 
but it only increased sucrose in the merlstems (4, 6, 10), 
The effect of Mo was more marked particularly on glucose-1-
phosphatase and ATPase (11), 
Vanadium Singh and Wort (82) tested vanadium foliar 
applications in sugar beets. They were grown in vermiculite 
and irrigated daily with Hoaglands nutrient solution under 
controlled conditions. Ten milllmoles of vahdyl sulfate 
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(VOSOj^) were applied to 4-month old plants harvested ?# 1^, 
and 21 days after treatment. Their results showed a diminu­
tion of invertase, of some phosphatases and especially low 
nitrate reductase activities. There also was observed a 
repression of respiration and an increase in sucrose forming 
enzymes. All this resulted in stimulation of sucrose storage. 
Other enzyme inhibitors Maleic hydrazide has been 
widely tested as a cane ripener, but in most cases no sig­
nificant increase in sucrose content has been found (3i 33» 
99)• Alexander (3) found only a small sucrose increase and no 
or very slight amount of enzyme repression due to maleic hydra­
zide. Sachs and lang (76) found that maleic hydrazide 
substantially reduced subapical cell division. 
Growth retardants 
This group of compounds may enhance ripening by direct 
inhibition of growth. The repression of growth by chemicals 
requires the inactivation of the meristematic areas. Growth 
control studies in Puerto Rico showed considerable promise 
for the pyrimidine analog 6-azauracil. 
In Puerto Rico, 6-azauracil has been considerably tested 
in sugarcane by Alexander (11). He found that it seems to 
increase or decrease growth according to the concentration 
used. It causes a generalized retardation of enzymes accom­
panied with an increase in sucrose, which in turn seems to be 
a consequence of the limited invertase and amylase activity. 
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The 6-azauracll seems to be translocated to merlstematlc and 
Immature tissues and It is supposed that its damage to leaves 
Is negligible causing no harm to photosynthesis. 
Under varying levels of nitrate, 6-azauracil growth re­
tarding effect was not overcome by high nitrate levels? how­
ever, it failed to make improvement in purity (sucrose as 
percent of total solids in juice) and in Brix (percent total 
solids in Juice). At low nitrate rates, 6-azauracll growth-
retarding effect was most pronounced, but with low nitrate 
rates there were higher sucrose, purity and Brix values. 
Vlitos and Lawrie (93) reported 2-(2,^,5-trichlorophenoxy) 
propionic acid to be ineffective in two experiments in plant 
cane, while in a ratoon cane of the variety B.41227 it caused 
a very considerable improvement in juice quality 26 days after 
treatment. 
Also tested by Vlitos and Lawrie (93)» 2,3,6-trlchloro-
benzoic acid (Trisben) was found very promising at the rate of 
8 lb/A and caussd an increase In sucrose concentration I9 to 
20 days after treatment of sugarcane, Nickell (66, 67) 
reports that the results of Trisben at the block-size testing 
warrant plantation testing in the future. Vlitos and Lawrie 
(93) used trisben mixed with 2-methyl-^-chlorophenoxyacetlc 
acid (this mixture is called "Pesco") with positive effects 
on sucrose storage at rates of 1, 2, and 4 lb/A, The optimum 
sucrose content was obtained 18 to 20 days after treatment. 
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Deslcoant 
The most widely tested deslcoant is paraquat (1,1'-
dlmethyl-^,^-bipyridlnium-bls-dimethyl sulfate), also known as 
gramoxone, Alexander and Montalvo (13, 14) in a series of 
experiments with sugarcane in sand culture found that paraquat 
caused burning of cane leaves even at the low concentration. 
At the 0,5^ paraquat concentration there was Increased amylase 
activity which is thought to account for the decline of su­
crose in spite of a severe inhibition of invertase. Evidence 
is presented for an induced interconversion of sucrose with 
rafflnose caused by paraquat. There seemed to be transient 
increases of sucrose and Brix values a short time after appli­
cation, Evans and Bates (38) reported that paraquat markedly 
reduced cane trash in the factory without affecting juice 
quality. On the other hand, Arvier (1?) reports that the 
decline in sucrose caused by paraquat was so pronounced that 
it overshadows the beneficial effect of improved burning at 
harvest. 
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METHODS AND MATERIALS 
Management of Site 
Com and sorghum experiments were planted in the field, 
at the Beach Avenue Experimental Site, Ames, Iowa. They were 
laid out on a clay loam soil with little slope. Land prepara­
tion consisted of two disking and harrowing operations. Fer­
tilization was performed before the second disking and harrow­
ing operations. 
Experiments 1, 2, 3 and 4 were planted on May 24, 1969» 
Experiments 1 and 2 were planted with com in rows 1 meter (m) 
apart and at a rate of approximately 15 seeds per running meter. 
They were thinned to about 5 plants per running meter two weeks 
later. Experiments 3 and 4 were planted with sorghum in rows 
1 m apart and at a rate of approximately 30 seeds per running 
meter. They were thinned to about 12 plants per running meter. 
Experiments 5 and 7 were planted on May 21, 1970. They 
viere planted with corn in rows 75 centimeter (cm) apart and 
2.20 m long. The planting rate was approximately I5 seeds per 
running meter, and they were thinned to about 5 plants per 
running meter about 3 weeks later. Experiments 6 and 8 were 
planted with sorghum on May 26, 1970» They were planted in 
rows 75 cm apart and at the approximate rate of 30 seeds per 
running meter. They were thinned to about 12 plants per 
running meter 2.5 weeks later. 
All the field experiments had two border rows to separate 
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adjacent plots and a separation of 0,80 m between plots in 
the same rows. Sufficient "borders were left In the boundaries 
of the experiments. 
The experiments were weeded three times In I969 and two 
times in 1970, It seems that growth rate was faster in 1970 
than In I969. Experiments 1, 5i 6, 7 and 8 were fertilized 
100 kg/ha of nitrogen as ammonium nitrate (33# N), 80 kg/ha of 
potassium as potassium chloride (50# K) and 80 kg/ha of phos­
phorus as superphosphate {20% P), Experiment 4 was fertilized 
at the rate of 200 1%/ha of nitrogen as ammonium nitrate and 
with P and K as mentioned for Experiments 1, 5t 6, 7 and 8. 
Fertilization for Experiments 2 and 3 will be mentioned under 
the specific experiment. 
Description of Experiments 
Experiment 1 
This experiment was a screening experiment planted with the 
oorn "variety Pioneer 3306- It had a complete randomized ds-^ 
sign with 27 treatments (1 control plus 26 chemicals and com­
binations) replicated three times0 
Experiment 2 
This was a nitrogen % chemicals experiment planted with 
the com variety Pioneer 3306. It had randomized complete 
block design for four nitrogen treatments which were replicated 
three times. The main plots had four rows of which the two 
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center rows were chemically treated and sampled, and the 
other two were border rows. Sub-plots were established in the 
main plots for the application of the chemical treatments. 
Each sub-plot was two rows 2,20 m long. The experiment was 
fertilized with P and K as it was done for the other experi­
ments. Pour levels of nitrogen were used in the main plots 
as follows: Nq = no nitrogen applied; N-j^ = 100 kg/ha of N; 
Ng = 200 kg/ha of N; and Nj[j, = 400 kg/ha of N. The N ferti­
lizer ^ as applied by hand and Incorporated into the soil by 
two harrowing passes prior to planting. 
Experiment 2* 
This was a nitrogen x chemical experiment planted with 
the sorghum variety Waconla. It was a randomized complete 
block design for three nitrogen treatments which were repli­
cated three times. The nitrogen main plots had four rows of 
which the two center rows were chemically treated and sampled. 
Inside each main plot there were 11 sub-plots for the appli­
cation of the chemical treatments. Each sub-plot was formed 
by two rows, I.50 m long. The three levels of nitrogen in the 
main plots were: Nq = no nitrogen applied; = 100 kg/ha of 
N; Ng = 200 kg/ha of N. They were broadcasted and incorporated 
as was done in Experiment 2. 
3^ 
Experiment 4 
This was a screening experiment planted with the sorghim 
variety Waconla. It was a randomized complete block design 
for 11 treatments replicated two times. Each plot was com­
posed of four rows, two of which were sprayed and sampled, and 
they were 1,^0 m long. Fertilizer was applied before planting 
as for Experiments 1, 5i 6, ? and 8, except that nitrogen rate 
was 200 kg/ha. 
Experiments 5 and 6 
Experiment 5 was a 2,4-D level experiment planted with 
the corn variety Pioneer 3306 on May 21, 1970. Plots were 
formed by two rows, 1.80 m long. Experiment 6, also a 2,4-D 
level experiment, was planted with the sorghum variety Wacomia 
on May 26, 1970. Both experiments had randomized comple te 
block designs for five treatments and five replications. The 
2,4-D levels were; no 2,4-D applied (control); 50 ppm 2,4-D; 
200 ppm 2,4- D; 500 ppm 2,4-D and 1000 ppm 2,4-D. 
Experiments % and 8 
In Experiment 7 a new set of chemicals were tested. It was 
planted with the corn variety Pioneer 3306, on May 21, 1970. 
Plots were composed of two rows, 1.50 m long. In Experiment 8, 
I tested the same set of treatments as in Experiment 7* It was 
planted with sorghum variety Waconla, on May 26, 1970. Both 
experiments had randomized complete block designs for 17 treat­
ments and three replications (reps). In Experiment 8, the 
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control had three plots per replicate. 
Greenhouse experiment 
Experiment 9 was planted to the sugarcane variety Canal 
Point 52-68 in pots on May 7» 1970, for the first replication; 
and on May 18, 1970, for the second replication. In Replicate 
1, clay pots with a capacity of approximately 12 cubic decime­
ters were used. In Replicate 2, black plastic bags of the same 
capacity had to be used due to lack of sufficient number of 
pots. The root medium was a mixture of 1/3 sand, 1/3 peat soil, 
and 1/3 clay loam soil. Sugarcane sets were obtained from the 
U.S. Sugarcane Field Station (USDA, ARS, CRD), Houma, Louisiana, 
They were then planted In pots and grown as seed piece source. 
Seven months thereafter, they were cut into one-eye seed pieces 
and planted in small pots in the greenhouse. This experiment 
had 22 treatments and two replications, arranged In a randomized 
complete block design. One month thereafter, they were trans­
planted to the permanent clay and black plastic bags and fer­
tilized as was done In Experiment 4, and grown outside the 
greenhouse from June to September, I970. Then at the end of 
September they were brought Inside the greenhouse because 
nights at that time of the year began to be too cool for sugar­
cane, Due to lack of greenhouse space, and the large size of 
sugarcane pot experiments, each replicate was In a different 
greenhouse from the end of September to the end of November, 
About two weeks prior to chemical treatment they were put 
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together in the same greenhouse. They were treated on Decem­
ber 1970 at 7.5 months of age, and harvested 12 days later. 
Plant Material 
The variety Pioneer 3306 is a tall full season variety of 
com which has a great capacity for vegetative growth. The 
type used also had the characteristic of being male sterile. 
Its lack of pollen would in part prevent pollination, and lack 
of pollination would, in turn, prevent grain development. 
So, the carbohydrates normally stored in the grain would have 
to be stored, more likely, in the stalk, mainly as sugars. 
However, as many other com experiments were in the surround­
ings, the young ears had to be covered with wax-paper bags, 
as they emerged, in order to prevent pollination. The 1970 
com experiments showed com blight symptoms and a consider­
able infestation of corn borers. 
The variety Waconia of sorghum is grown in Iowa for sil­
ages It is known to be a molasses variety because it can 
store a relatively high amount of sugars in the stalk, which 
helps improve taste in silage mixtures. 
The sugarcane variety C,P. 52-68 is one of the most 
popular sugarcane varieties in the sugar belt. It possesses 
good growing characteristics, thick stalks and a good capacity 
for sucrose storage. 
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Application of Chemical Rlpeners 
The chemicals were follarly applied In solutions using 
distilled water as a solvent. Each chemical was applied at 
the concentration stated in Table 1, In Experiments 1 and 2, 
220 milliliters (ml) of solution were applied to each plot; 
in Experiments 3» 6 and 8, 15O ml of solution per plot were 
used; while in Experiments 5 and 7, 180 ml of solution were 
applied per plot. These amounts were enough to completely 
wet all leaves and stalks In the two center rows of each plot. 
A hand polyethylene sprayer was used to spray the solutions. 
It forms a good mist and it is very easy to use. 
Solutions were generally applied to field experiments 8 
to 17 days before final sampling, except in the case of Experi­
ments 5 and 6 where the different 2,4-D concentrations were 
applied when the crop was I.5 months old and harvested two 
months later. The date of harvesting was chosen according to 
age of crop, environmental conditions, and availability of 
hand labor. 
Sampling and Sample Preparation 
Sampling 
In 1969 In Experiments 1 and 3» samples of the corn stalks 
were taken at random at each sampling date. In both experiments 
the first sampling was performed nine days after application of 
treatments and the second one was taken I7 days after treatment 
Table 1. List of chemicals tested 
Treatment Chemical designation or form 
Concentration 
applied 
Silicon 
Gibberellic acid 
2,4-D 
Molybdenum 
Mono-ammonium phosphate 
2,4,5-T 
a-O-DCPP 
Vanadium 
Maleic hydrazide 
6-Azauracil 
Pyrocatheool 
Paraquat 
TIBA 
Kinetin 
Calcium metasilicate 
C.P. 
^0% dimethyl amine form 
Sodium molybdate (NagMoOjii,* 2H2O) 
anhydrous 
2,4,5-Triohlorophenoz yacetic 
acid, C.P, 
a-0-Dichl orophenoxypropionic 
acid, C.P. 
Vanadyl sulfate (VOSO^) 
40^ solution 
C.P. 
C.P. 
1pi'-Dimethyl bipyridinium salt 
2f 3s 5-Tri'lodobenzoic acid (13%) 
6-Purfurylamino purine, C.P. 
200 ppm 
100 ppm 
200 ppm 
20 ppm 
0,3% 
500 ppm 
100 
20 
0, 
100 
500 
400 
10 
20 
ppm 
ppm 
25% 
ppm 
ppm 
ppm 
ppm 
ppm 
Tabl e 1 » ( C! on t inue cl ) 
Treatment 
D-Sorbitol 
Trisben 
3-nitrophthalic acid 
2-chloro-3-nitrobenzoic acid 
Phenazine methosulfate 
Actidione (Cycloheximide) 
Cycocel (CCC) 
Cyclohexene 
Chemical designation or form 
Concentration 
applied 
D-Sorbitol, C.P, 
2,3»6-Trichorobenzoic acid, C.P. 
C.P. 
C.P. 
C.P. 
3-2-(3» 5 Dimethyl)-2-oxocyclohexyl)' 
3-hydroxyethyl glutaramine 
0.05# 
0.50# 
100 ppm 
1000 ppm 
100 ppm 
1000 ppm 
100 ppm 
1000 ppm 
100 ppm 
50 ppm 
500 00m 
2-chloroethyltrimethyl ammonium 
chloride 100 ppm 
1000 ppm 
3-Cyclohexene-l-carboxylic acid 
(752) 100 ppm 
1000 ppm 
4-0 
application, when the plants were 3 to 3»5 months old. In 
the same year, six sorghum stalks were randomly taken from 
each plot in Experiments 2 and 4, Sampling was performed 
eight and sixteen days after treatment. In Experiment 4, 
samples of six stalks were taken from plants which ears were 
left uncovered and had fully developed ears. This was to 
determine the effect of the presence of ears on sugar storage 
in the stalk. 
In 1970, Experiments 5 and 6 were sampled when the crop 
was 55 days old (10 days after 2,4-D application) and later 
at 95 days of age» Experiments 7 and 8 were sampled twelve 
days after the application of treatments. In Experiments 5 and 
7, six com stalks were taken at random; and, in Experiments 
6 and 8, ten sorghum stalks were taken at each sampling date. 
Furthermore, in Experiment 5» heads and leaves were separated 
and Individually weighed. Heads and stalks were saved for 
chemical analysis. 
Preparation of samples 
In all experiments, except Experiments 5 and 6, the 
stalk sample taken was chopped and subsampled to about $00 
grams. Then they were bagged and stored at -20° to -25° C, 
Before analyzing the samples were further chopped to fine 
aggregates in a Hobart Food Cutter (a laboratory silage 
chopper) and further subsampled to about 200 grams, then 
stored at the same freezing temperature. 
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Sugar Determination 
Extraction 
Sugars in samples from I969 experiments were extracted 
as follows: $0 gm of sample were weighed on a torsion Taalance 
and homogenized with approximately I90 ml of 95^ ethyl alcohol 
in a Stein Laboratory Mill for five minutes, filtered in a 
Buckner funnel with Whatman No, 1 filter paper, and made to 
250 ml volume, A ten ml aliquot was then taken and put into 
a hood for evaporating the alcohol. The dried extract was 
diluted with delonized water. A two-ml aliquot of 10^ lead 
sub-acetate was added and made to 100 ml volume (Spencer and 
Meade, 86a). The samples from the 1970 experiments were ex­
tracted with the following modification; 25 gm of plant 
material were weighed and homogenized with approximately 200 
ml of deionized water for five minutes in a Stein Laboratory 
Mill, filtered in Buckner funnel with Whatman No. 1 filter 
paper, 2 ml of 10^ lead sub-acetate were added, and subse­
quently made to 5OO ml volume. From here, aliquots were taken 
for reducing and total sugar determinations. The use of de-
ionized water for extraction besides being less expensive, 
eliminates the evaporation and dilution steps. There was no 
appreciable difference between both extraction procedures. 
Reducing sugars determination 
Reducing and total sugars were determined according to 
the method of Tamimoto and Burr (87), in which reducing sugars 
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react with cold potassium ferrlcyanide which yellow color 
decreases with increase in reducing sugar concentration. This 
method also has the positive feature that it adds activated 
carbon for clarification which not only removes non-sugar 
reducing material but also completely decolorizes the plant 
extract enabling a direct colorimetric reading. 
Procedure Prom the extract obtained after filtering 
and making to volume, a 25-nil aliquot was taken and saved 
for total sugar analysis. To the remaining extract about 
200 mg of activated carbon were added. It was shaken at in­
tervals for 10 to 15 minutes, and then filtered using 2V folded 
filter paper. Then, two ml of this filtrate were diluted with 
distilled water to give a final dilution of 5OOX to lOOOX. 
Finally, two ml of the diluted filtrate were placed in a test 
tube and five ml of the alkaline O.OOIN ferrlcyanide solution 
(87) were added. The tubes were covered with a marble. The 
test tubes were put into a water bath at 80° C for 20 minutes. 
They were cooled in a running tap-water bath for about four 
minutes and absorbance values were read in a Beckman Spectronic 
20 photocolorimeter at a wave length of 420 millimicrons. 
Total sugars determination 
A 25-ml aliquot of the filtrate resulting at the end of 
the extraction was taken, and put into a 50-ml test tube; then 
five ml of a solution of invertase (100 mg per liter) were 
added; and then put to incubate at 40° C in a hot water bath 
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for about six to eight hours. After incubation it was 
proceeded as for the determination of reducing sugars. 
Standard curves were constructed with D-glucose standard 
solutions ranging from 0 to 80 micrograms per ml. Results 
were expressed in gm of sugar per 100 gm of fresh weight. 
Non-reducing sugar values were determined by the difference 
between total and reducing sugar values. 
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RESULTS 
Field Experiments 
The results of eight field and one greenhouse experiment 
are given as reducing sugars, usually represented by glucose 
and fructose; as non-reducing sugars, mainly oligosaccharides 
represented by sucrose; and as total sugars, which comprise the 
sum of reducing and non-reducing sugars, all of which are ex­
pressed both in terms of concentration (gm per 100 gm of fresh 
weight) and/or as yield of sugars per plot (in gm). The 
yield of fresh weight also is given and expressed on a per 
plot basis. Tables of analysis of variance are given in the 
Appendix, in which the coefficient of variation also is in­
cluded. In order to evaluate the different effects of treat­
ments on dependent variables, the Duncan's Range test was 
used for comparison of chemicals with a control (86a), 
Experiment 1 
This was a preliminary experiment for screening of chemi­
cals for stimulation of sugar storage in the stalks of com. 
Twenty-six compounds or combinations of compounds were tested 
against a control (in which there was no foliar application of 
chemicals). The results of the F test showed no significant 
effects for sugar concentrations. They showed significance 
for fresh weight and sugar yields per plot. 
The results for nine of 27 treatments In this experiment 
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are given in Tables 2 and 3» Silicon (Si) moderately dimin­
ished all sugar levels, but its effect was more marked on re­
ducing sugar concentration (Table 1), On a per plot basis, 
however, these effects were less marked (Table 3)» Gibber-
ellic acid caused a considerable increase in total sugars and 
non-reducing sugars but failed to show much effect on fresh 
weight. Mono-ammonium phosphate (MAP) produced a considerable 
increase in sugar concentration and yields per plot. But, its 
higher effect was a highly significant increase on fresh 
weight both at 9 and 1? days after treatment application. 
2,4-D also gave considerable Increases of sugar concentration 
and yield although they were not statistically significant. 
As expected, 200 ppm 2,4-D caused increasing growth with time, 
Tri-iodobenzoic acid (TIBA) did not differ much from the con­
trol; nevertheless, when TIBA (10 ppm) and 2,4-D (200 ppm) were 
applied in combination there was a considerable decrease of 
sugar concentration and a noticeable decrease of growth 
occurred. Vanadium (V) at the concentration of 40 ppm pro­
duced a considerable increase of reducing sugars at both sam­
pling dates. There were no significant differences between 
sampling dates. However, it seems that treatment differences 
were more marked 17 days after treatment, Coefficients of 
Variation in Experiment 1 were in the safe range between 
4.4 to 9,8#, 
Table 2, Effect of some chemical compounds on sugar level and yield of corn 
stalks in Experiment 1 
Reducing 
gm/100 
sugars 
gm FW 
Total 
gm/100 
sugars 
gm FW 
Non-red. 
gm/lOO 
sugars 
gm FW 
Stalk yield 
kg/plot 
Compound Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 3.1 3.1 8.2 8.2 5.1 5.1 3.85 3.92 
Si 2.6 3.0 7.0 7.6 4.4 4.7 4.26 4.38 
GA 3.4 3.2 8.8 8.5 5.5 5.4 3.77 4.10 
TIBA 3.4 3.0 8.1 8.1 4.7 5.4 3.95 3.98 
2,4-D 3.1 3.2 8.6 8.6 5.5 5.4 4.36 4.48 
2,4-D + TIBA 2.8 2.6 7.3 6.8 4.5 4.2 3.79 3.75 
MAP®- 2.9 3.2 8.2 8.6 5.3 5.3 4.60 4.71 
V (40 ppm) 3.7 3.6 8.5 7.6 4.8 4.7 3.97 4.01 
Paraquat 2.7 2.6 7.2 7.1 4.6 4.4 3.93 3.76 
^Mono-ammonium phosphate. 
4? 
Table 3» Effect of some chemical compounds on sugar yield of 
com in Experiment 1 ( in gm per plot) 
Reducing Non-reducing 
sugars Total sugars sugars 
Compound Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 119 123 315 323 195 301 
Si 113 126 303 331 181 205 
GA 123 131 330 351 207 220 
TIBA 134 118 324 322 186 204 
2,4-D 136 142 374 385 
CM 
242 
2,4-D + TIBA 104 95 276 253 171 158 
MAP^ 137 152 377 405 244 252 
V (40 ppm) 145 143 336 302 190 188 
Paraquat 105 99 283 265 181 166 
^Mono-ammonium phosphate. 
Experiment 2 
In this experiment, six chemicals and a control were 
tested on corn plants under conditions of different levels 
of nitrogen» In Table 18 (Appendix), v,'e can see that there 
was significance for the F values of chemicals for reducing 
sugars at the 1^ level on Date 1, but not significant on 
Date 2. There also was significance at the level for the 
interaction of nitrogen (N) x chemicals (C) on both samplings. 
There was no significance for the effect of N on reducing 
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sugars. The F values of total sugars were significant 
(at $%) for chemicals and highly significant (at 1^) for the 
interaction N x C. The F values for non-reducing sugars were 
highly significant for chemicals at both samplings. The cor­
responding values for N x C interaction were almost as good 
as those for chemicals. Coefficients of variation in this 
experiment were similar to those in Experiment 1, 
The data in Table 4 suggest that the effect of chemicals 
on reducing sugars was not apparently affected by different 
levels of N, There were only modest effects of chemicals on 
reducing sugars. Furthermore, there were increased reducing 
sugars concentrations caused by GA at zero N, also a sig­
nificant increase at the level was caused by Mo at the 
level. Vanadium at the Ng level and only at the second 
sampling caused a significant increase in reducing sugars. 
The effects of N and chemicals on non-reducing and total 
sugars are shown in Figures 1 and 2, In Figure 1, we can ob­
serve that there was an Increase in non=reducing sugars for the 
control as nitrogen levels Increased, Silicon increased the 
rate of reducing sugar increase as nitrogen levels raised up 
to the Ng level. The Increase in non-reducing sugar concen­
tration at the N2 level was significant. Vanadium showed a 
trend similar to 81 but with a milder slope. The beneficial 
effect of GA on reducing sugars at the zero-N level seems to 
decrease as N level increases and this is in agreement with 
results In sugarcane (9)« In general, the differences between 
Table 4. Effects of chemical compounds and nitrogen levels on the reducing sugar 
concentration of com stalks, in gm per 100 gm of fresh weight, Experi­
ment 2 
Nq N% N2 
Compound Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 2.6 3.2 2.6 2.9 2.7 , 3.0 2.9 3.0 
Si 2.9 3c 0 3.0 3.4 3.6 3.4 2.7 3.0 
GA 3.8 3.4 3.0 3.2 3.0 3.0 3.1 3.0 
Si + GA 3.2 3.3 2.2 2.6 3.3 3.3 2.7 3.0 
6-Azauracil 3.0 3.5 3.4 3.1 2.8 3.2 3.6 3.2 
Mo 2.9 2.3 3.4 3.3 2.9 3.1 3.0 3.8 
V (40 ppm) 2.7 3.2 3.0 3.3 2.2 3.8 3.0 3.5 
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sampling dates was minimal except in the case of vanadiim. 
The effect of the tested chemicals is represented in 
Figure 2# There is a striking resemblance of the curves for 
total sugars of control and silicon with their counterparts 
for non-reducing sugars. On the other hand, the resemblance 
of the GA and V curves with their non-reducing sugar counter­
parts is somewhat milder. This might be due to the insig­
nificant effects of these chemicals on reducing sugar con­
centrations. Again, there were only few significant differ­
ences as evaluated by Duncan's Range Test. 
Table 5 contains the fluctuations of fresh weight due to 
differing chemical and nitrogen treatments. In general, it 
can be seen that fresh weight increases as N increases, and 
that none of the treatments shows a striking effect on growth 
either at the same or at different levels of nitrogen. How­
ever, the F test shows highly significant differences for the 
nitrogen, chemicals and N x C effects on fresh weight. This 
might be due to the fact that Duncan's Test is designed for 
testing differences among treatments; while here, the compari­
sons are made between each treatment and the controls 
Experiment 2 
Ten chemical compounds were tested in this sorghum experi­
ment at three different levels of nitrogen fertilization. The 
results of this experiment are summarized in Tables 6, 7, 8 and 
9. The effect of some chemicals on reducing, non-reducing and 
Table 5» Effect of chemicals and nitrogen levels on fresh weight of corn stalks, 
expressed as cm per stalk, Experiment 2 
Compound 
No^  Ni®-
Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 244 241 315 314 328 327 330 330 
Si 258 257 318 314 332 330 330 334 
GA 254 255 303 303 335 331 329 324 
Si + GA 250 248 336 335 332 328 336 334 
6-Azauracil 255 259 316 315 322 315 327 326 
Mo 266 272 317 314 359 329 315 313 
V (40 ppm) 268 269 312 312 319 319 342 338 
N^q (Zero N applied), (100 kg/ha of N), Ng (200 kg/ha of N) and (400 
kg/ha of N), here and throughout. 
54 
Table 6, Effects of chemical treatment and nitrogen level on 
reducing sugar in sorghum stalks, expressed in 
gm/plot 
Chemicals 
No % N 2 
Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 33.9 35.8 38.6 38.4 50.0 48.1 
Si 35 = 0 31.2 45.0 45.0 59.0 55.0 
TIBA 40.4 40.3 41.7 42.3 43.3 43.9 
Si + TIBA 29.8 28.6 38.2 33.7 51.0 49.6 
2,4-D 28.0 25.9 36.5 31.1 45.9 44.7 
2,4-D + TIBA 36.2 34.6 37.6 35.5 57.0 54.6 
Mo 35.4 36.2 53.0 39.3 52.8 45.5 
Si + Mo 40.7 36.5 47.5 43.0 49.4 55.0 
V (20 ppm) 38.1 37.6 51.9 45.0 48,6 43.9 
V (40 ppm) 35.6 35.1 59.2 48.3 44.8 49.6 
Si + V (40 ppm)35.4 38.3 42.3 38.5 47.3 44.9 
Table Effects of chemical treatment and nitrogen level on 
total sugar concentration in stalks of sorghum, 
expressed in gm/plot 
Chemicals 
N 0 Ni N 2 
Date 1 Date 2 Date 1 Date 2 Date 1 Date i 
Control 70,4 71.9 78,7 76,4 100.5 95.3 
Si 71.3 68.3 87.9 76.8 123.6 101.6 
TIBA 72.0 72.5 82.8 83.0 96.7 90.1 
Si + TIBA 84.1 83.0 87.5 85.0 106.9 102.9 
2,4-D 81.3 79.0 74.2 77.2 85.9 84.9 
2,4-D + TIBA 79.0 77.6 79.4 84.1 114.8 106.6 
Mo 60.5 73.0 83.3 67.2 97.6 100.6 
Si + Mo 76.4 80.2 97.1 86.2 109.8 98.9 
V (20 ppm) 71.0 62.6 113.1 104.9 98.6 90.3 
V (40 ppm) 69.0 63.4 103.8 110.8 95.7 102.8 
Si + V (40 ppm)78.3 84.6 85.7 81.4 97.8 103.3 
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Table 8. Effect of chemical treatment and nitrogen fertilizer 
rates on non-reducing sugar concentration of sorghum 
stalks, expressed in gm per plot 
Chemicals 
N 0 Nl N 2 
Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Control 36,6 36.2 40.1 37.9 50.5 47.2 
Si 36.3 37.1 42.9 31.8 63.7 46.6 
TIBA 31.6 32.6 41.1 40.3 53.4 41.0 
Si + TIBA 54.3 54.4 49.2 51.3 55.9 53.8 
2,4-D 53.3 53.1 37.8 46.1 40.0 40.2 
2,4-D + TIBA 42.8 43.3 41.8 48.7 57.9 52.3 
No 25.1 36.8 30.5 28.0 44.8 55.4 
Si + Mo 35.7 43.8 49.6 43.2 59.5 43.2 
V (20 ppm) 32.9 25.4 61.2 60.0 48.9 39.8 
V (40 ppm) 33.9 28.3 44.5 48.7 50.9 51.1 
Si + V 
(40 ppm) 42.9 46.2 43.3 42.9 47.7 58.4 
Table 9* Effect of nitrogen fertilizer rates on sugar pro­
duction by sorghum, as gm per plot 
N 
level 
kg/ha 
Reducing 
suKars Total suffars 
Non-reducing 
sugars 
Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
0^ 0 35.3 34.6 73.9 74.2 38,6 39.8 
100 44.7 40.0 88.5 84.8 43.8 43,5 
200 50.0 49.1 102.5 97.9 52.1 48.5 
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total sugars are also Illustrated In Figures 3, 4" and 5» 
The F-test values for the reducing sugar data only showed 
significance for the chemical effect. This effect was sig­
nificant at the level on both sampling dates. Similar level 
of significance also was shown for plot fresh weight and for 
plot reducing and total sugars. Non-reducing sugar was sig­
nificant only at the 5^  level in all cases. The total and 
reducing sugars, and plot fresh weight also showed significance 
for the F-value for the interaction N x C and for the nitrogen 
effect. In this experiment, coefficients of variation were 
all on or very close to the safe range (5 to 15/^ )» This 
appears to suggest that the experimental error was within 
normal limits. 
Chemicals were applied when plants were about 3*5 months 
old and sampled 10 (Date 1) and 18 days (Date 2) after treat­
ment application. The results of the control for the reducing 
sugars variable showed a tiny increase with increases in N 
rates- see Figure 3 = It is also noted that the difference 
between samplings for the control treatment was so small that 
one of the curves, i.e., the first sampling curve, can be 
used as a reference curve to represent the control in sub­
sequent comparisons. This pattern also was observed for total 
and non-reducing sugar levels of the control, as seen in 
Figures 4 and 5• In Figure 3 « we can note that Si caused a 
slight but consistent increase in reducing sugars as a conse­
quence of Increased N levels. Silicon also promoted a 
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Figure 3, Effects of 200 ppm of SI (a) and 20 ppm Mo (o) on reducing (RS), non-
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considerable Increase in total sugars in comparison with the 
control and as N Increased, but this stimulatory effect did not 
show up in non-reducing sugars, probably due to the Increased 
reducing sugar levels present. Molybdenum had stimulatory 
effects on reducing and total sugars and a limiting effect on 
non-reducing sugars. Probably, the increase in total sugars 
is a reflection of the Increase in reducing sugars. The trends 
and effects discussed above for fluctuations of sugar concen­
tration seem in most cases to be more marked when they are 
expressed on a yield per plot basis (Tables 6, 7 and 8), 
At the low-N level, 2,4-D seemed to lower reducing sugars, 
and this effect tended to diminish as N levels went up. Lower 
reducing sugar levels at zero N were accompanied by a high 
non-reducing sugar level In the stalk for the first sampling 
(Figure 5). However, there was a considerable decrease of non-
reducing sugar concentration between first and second sampling 
dates, that is, in an eight-day Interval. The differences be­
tween sampling dates decreased as N increased: The total sugar 
values for the effect of 2,4-D were high at the zero-N level 
but they decreased as N increased, TIBA, on the other hand, 
showed an opposite trend. It caused high reducing sugars at 
zero N, but reducing sugar levels decreased as N increased. 
Since there were no noticeable gains in total and non-reducing 
sugar, the above mentioned advantage does not have much 
practical significance. 
Of all the treatments tested in this experiment, vanadium 
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(V) showed the most Interesting results# Vanadium both at 
20 and 40 ppra concentration in solution promoted the highest 
sugar values of sorghum at the 100 kg/ha of N level. These 
values were highly significant for both V concentrations for 
total and reducing sugars values at the level at Date 2. 
Vanadium at 20 ppm showed significantly higher total and re­
ducing sugar values at the same level, on Date 1. The 
rest of the treatments failed to show significant differences. 
Nitrogen did not exert much effect on reducing, total 
and non-reducing sugars. It can be seen in Table 19 of the 
Appendix that the F values were highly significant for fresh 
weight and total sugars per plot on both sampling dates; 
reducing sugar was highly significant on Date 2 and signifi­
cant at the 5^  level at Date 1, As can be seen in Table 9» 
there were only small differences for the effect of nitrogen 
on types of sugar. It seems, though, that N had a slightly 
greater effect on reducing sugars than on total or non-reducing 
sugars. More information is needed for the interpretation of 
the interaction of chemicals with nitrogen. 
Experiment 4 
This experiment was a screening experiment designed for 
complementing the information on chemical ripeners for sorghum. 
Ten chemicals and their respective doses were selected and 
applied to the leaves of 3*5 month old sorghum plants. The 
results of this experiment are summarized in Table 10, and the 
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Table 10. Effects of some chemical treatments on sugar con­
centration in stalks of sorghum 
Reducing 
sugars Total sugars 
Non-reducing 
sugars 
Compound 
gm/ 
100 gm 
% of 
con­
trol 
m/ 
100 gm 
% of 
con­
trol 
gm/ 
100 gm 
% of 
con­
trol 
Control 5.86 100 10.09 100 4.22 100 
GA 4.97 85 9.23 91 4.25 101 
Si + GA 5.94 101 9.27 92 3.66 87 
6-Azauracyl 5.23 89 9.23 91 4.00 95 
Pyrocathecol 5.64 96 9.53 94 3.89 92 
Maleic hydrazide 4.91 84 9.01 89 4.10 97 
Mono-ammonium 
phosphate 4.58 78 10.05 100 5.46 129 
a-O-DCPP 5.73 98 10.11 100 4.05 96 
2,4,5-T 5.40 92 10.76 107 5.36 127 
Kinetin 5.55 95 9.02 89 3.47 62 
Paraquat 5.44 93 8.34 83 2.91 69 
corresponding analyses of variance and coefficients of varia­
tion are in Table 20 (Appendix). 
The values of P for the effect of chemicals on reducing 
sugars were significant at the 5^  level. The respective F 
values for the effect of chemicals on total and non-reducing 
sugars were highly significant. The coefficients of variation 
were 4,9# for reducing sugars, 3.8# for total sugars, and 
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8 » 6 %  for non-reducing sugars. The first two are rather low 
values J however, the author's previous experience in sugar­
cane suggests that sugar concentration values usually give 
lower coefficients of variation than does yield data. 
Data in this experiment are expressed both in the con­
centration form and in terms of percentage of control—the 
control always being 100 percent. 
Reducing sugar levels in this experiment appear to be 
slightly higher than usual for sorghum. It is also obvious 
in Table 10 that, in general, all chemicals except one showed 
lower reducing sugar levels than the control. Mono-ammonium 
phosphate (MAP) produced in this sorghum sxpsriment as notable 
a response as it did in Experiment 1. of pom. Here it caused a 
major reduction, a 22% decrease, in the level of reducing 
sugars in sorghum. This difference from the control was 
significant at the 1% level. Results with the application of 
MAP did not differ from control for total sugars; however, a 
considerable increase in non-reducing sugars (29^  over control) 
resulted, which was statistically significant at the S% level. 
Increases in non-reducing sugars appear to have resulted from 
the decreased reducing sugars level. In Experiment 1 of com, 
the increase in non-reducing sugars concentration due to MAP 
resulted from an increase in total sugars, rather than from a 
decrease in reducing sugar, 
2,^ ,5-T produced a moderate decrease in reducing sugars 
and a moderate increase in total sugars, the highest achieved 
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in this experiment. This treatment resulted in a consider­
able increase (27# over control) in non-reducing sugars, 
which in turn was significant at the level. 
Gibberellic acid (GA) and maleic hydrazide caused de­
creased reducing sugars but they also unfavorably affected 
total sugars. 6-azauracil produced a moderate suppression 
of all sugars, as was the case with kinetin. 
Paraquat caused clearly visible wilting symptoms in sor­
ghum 24 hours after application. Considerably large desiccated 
areas resulted on the upper leaves, sheaths and exposed and 
actively growing stem sections of sorghum, 3 to 4 days after 
Paraquat application. Similar symptoms were also observed in 
com in Experiment 1. In this experiment. Paraquat caused the 
highest decreases in total sugars (1?# below the control) and 
in non-reducing sugars (31# below the control). The latter 
reduction was significant at the 5# level. 
Experiment ^  
This com experiment, and its sorghum counterpart (Ex­
periment 6), were designed for studying the long-term effects 
of early 2,4=D applications on sugar storage. Pour 2,4-D 
levels were compared with a control. They were applied to 
49 day old plants and sampled 11 and 51 days after treatment. 
The results of this experiment are summarized in Table 11 
and illustrated in Figures 6, 7 and 8, Its analysis of 
variance and coefficients of variation are in Table 21 
Table 11. Effect of 2,4-D on sugar concentration and yield of stalks of com 
Reducing Non' -reducing 
sugars Total sugars sugars Fresh weight 
2,4-D levels 
ppm Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Yield per plot®-
0 100 267 174 453 74 190 3429 5965 
50 109 220 189 381 80 160 3447 5108 
200 104 216 181 382 78 166 3448 4633 
500 106 268 179 458 73 196 3460 5958 
1000 92 203 l6l 322 69 120 3400 4614 
Concentration in the stalk^ 
0 2.9 4.5 5.1 7.6 2.3 3.2 
50 3.2 4.3 5.5 7.5 2.3 3.1 
200 3.0 4.7 5.3 8.3 2.3 3.6 
500 3.1 4.5 5.2 7.7 2.1 3.3 
1000 2.7 4.4 4.7 7.0 2.0 2.6 
^As gm per plot. 
^As gm/100 gm of fresh weight 
Figure 6. Effect of 2,4-D at different levels, 1 (Control), 
2 (50 ppm), 3 (200 ppm), 4 (500 ppm), 5 (1000 ppm), 
on reducing and non-reducing sugars in com stalks. 
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(Appendix). 
The analyses of variance show that the 2,4-D effect did 
not cause any significant variation in reducing, total and 
non-reducing sugars and plot fresh weight of stalks at the 
first sampling, when the plants were 60 days old. On the 
other hand, on Date 2 the increase due to 2,4-D was 
highly significant for total and non-reducing sugars and 
fresh weight of stalks, ears and leaves. The effect of the 
chemical was non-significant for reducing sugars, but the 
blocks effect was. It seems that there was a considerable 
variation between blocks. Coefficients of variation were 
rather low, however. 
2,4-D at the 50 ppm concentration at Date 1 caused a 
slight increase in reducing and total sugars. This increase, 
though, was apparently very small and did not last very long, 
since in the second sampling this treatment was below the 
control for both items. It appears that the best long-term 
effect if there were any, was caused by 200 ppm of 2,i!=D 
which showed the highest levels of sugars. However, it 
showed a strong growth inhibitory effect on fresh weight at 
the 100 days sampling (Figure 9), This can be observed in 
the data of yield of sugars per plot in Table 11. 
Increasing levels of 2,4-D appear to limit growth of 
leaves, ears and stalk on Date 2, except for the $00 ppm 
2,4-D treatment which effect did not differ from the control. 
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Experiment 6 
Planting, treatment, and harvesting dates in this experi­
ment were similar to those in Experiment 5» The results of 
this experiment are contained in Table 12 and Illustrated in 
Figures 9, 10 and 11. The analyses of variance in Table 22 
(Appendix) show that the F values for the 2,4-D effects were 
significant except for those of reducing sugar on both sam­
pling dates. 
Increasing 2,4-D concentrations appeared to decrease 
reducing sugar levels on both dates. In Date 2, the differ­
ence between 0 and 500 ppm 2,4-D was statistically significant. 
However, decreases in total and non-reducing sugars also were 
observed. The trend for the long range effect of 2,4-D on 
non-reducing sugars was better defined for the sorghum than 
for the com experiment. In this sorghum experiment, increases 
in 2,4-D concentration caused correspondingly increased non-
reducing sugar concentrations up to 200 ppm of 2,4-D. From 
there on. non-reducing sugar values decreased with increasing 
concentration (Figure 9)« The difference between 0 and 200 ppm 
2,4-D was significant at the 5^  level. Total sugars did not 
considerably vary on Date 1 but on Date 2 there was a sig­
nificant increase in total sugars caused by the 200 ppm 
treatment. 
In general, values for fresh weight of leaves and heads 
were low. 2,4-D did not affect them to any great extent. 
However, 2,4-D seems to affect stalk fresh weight in the long 
Table 12. Effect of 2,4-D levels on sugar concentration and yield of stalks of 
sorghum 
2,4-D levels 
ppm 
Reducing 
sugars Total sugars 
Non -reducing 
sugars 
Stalk 
fresh weight 
Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 Date 1 Date 2 
Yield per plot®' 
0 102 340 191 6l6 90 278 3391 6163 
50 91 317 175 597 84 295 3319 6107 
200 99 340 193 682 94 340 3493 6656 
500 100 281 184 560 84 275 3513 5889 
1000 94 305 168 548 75 254 3337 5760 
Concentration in the stalk^ 
0 3.0 5.5 5.6 10.0 2.6 4.5 
50 2.7 5.2 5.3 9 .8  2.5 4.8 
200 2.8 5.1 5 .5  10.3 2.7 5.1 
500 2 .9  4.8 5.3 9 .5  2.4 4.7 
1000 2 .8  5.3 5.1 9.5 2.2 4.4 
^As gm per plot. 
^As gm/100 gm of fresh weight. 
Figure 9. Effects of different levels of 2,4-D, 1 (Control), 2 (50 ppm), 3 (200 
ppm), 4 (500 ppm) and 5 (1000 ppm), on reducing (RS) and non-reducing 
(NRS) sugars of sorghum. D1 (Date 1) and D2 (Date 2) 
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range (Figure 11), especially at the 200 ppm concentration, 
which caused an increase in fresh weight that was statis­
tically significant (at S% level). 
Experiment % 
In this experiment, l6 new chemical compounds were 
tested as ripening agents. Results of this experiment 
are shown in Table 13. The analyses of variance in Table 
23 (Appendix) show that all P values for the effect of 
chemicals were significant except those for total sugar at 
the first sampling. 
Nitrobenzoic acid, at 1000 ppm concentration, signifi­
cantly decreased reducing sugars; this repressing effect was 
also present for total sugar but to a lesser degree. Non-
reducing sugars, however, did not differ from the control 
values. Nitrobenzoic acid at 100 ppm, nitrophthalic acid 
(1000 ppm), actidione (50 and 500 ppm) and Trisben (1000 
ppm), also produced moderately decreased reducing sugar 
values, Actidione (500 ppm), however, caused a significant 
(a = 0,05) decrease in total sugars and non-reducing sugars» 
Phenazine methosulrate at the 1000 ppm concentration 
moderately increased reducing sugar levels and decreased 
total sugars, resulting in a significantly decreased non-
reducing sugar concentration. Nitrophthalic acid (1000 ppm) 
caused a considerable decrease in total sugars but only 
a slight decrease in non-reducing sugars resulted. 
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Table 13. Effect of new chemical ripeners on corn-stalk 
sugar levels 
Non-
Reducing Total reducing Fresh , 
Chemical sugars® sugars® sugar® weight 
Control 3.8 7.1 3.3 5.30 
D-Sorbitolo 0.5# 3.8 7.9 4.1 4.68 
D-Sorbitoi, 0.05# 3.8 6.9 3.1 4.80 
Nitrophthalic acid, 100 ppm 4.3 7.0 2.7 5.74 
Nitrophthallc acid, 1000 ppm 3.3 6.4 3.1 4.38 
Phenazine, 1000 ppm 4.2 6.6 2.4 5.12 
Phenazine, 100 ppm 3.9 7.3 3.4 4.84 
Nitrobenzoic, 1000 ppm 3.1 6.4 3.3 5.18 
Nitrobenzoic, 100 ppm 3.2 6.6 3.5 5.40 
Trisben, 1000 ppm 3.4 7.3 3.9 5.50 
Trisben, 100 ppm 3.9 7.6 3.7 5.87 
Actidione, 200 ppm 3.3 5.7 2.4 5.35 
Actidione, 50 ppm 3.4 6.8 3.5 5.50 
Cycocel. 1000 ppm 3,6 6,7 3,2 5,14 
Cycocel, 100 ppm 3.5 7.1 3.5 5.71 
Cyclohexene, 1000 ppm 3.7 6.8 3.1 5.49 
Cyclohexene, 100 ppm 3.9 6.8 3.2 5.06 
®In gm/lOO gm of fresh weight, 
^In kg/plot. 
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D-sorbltol and Trisben, 1000 ppm. These differences, however, 
were not statistically significant. 
A significant suppression of growth was accomplished by 
nitrophthalic acid at the 1000 ppm level. Moderate growth 
suppressions were also accomplished by the D-sorbitol and 
phenazine treatments, Trisben and cycocel both at the 
100 ppm level caused a marked stimulation of growth. It is 
worth noticing that the block effects were highly significant 
for reducing sugar concentration and yield. 
Experiment 8 
In this experiment, the same 16 chemical compounds as 
in Experiment ? were tested. The experiment was planted to 
sorghum and treatments were applied, to the 4 month old plants, 
approximately 12 days before harvesting. The corresponding 
results are given In Table 14, 
The analyses of variance In Table 24 (Appendix) show that 
the P value for the effect of chemicals was highly significant 
(a = 0,01) for both sugar concentration and yield. The effect 
of chemicals on fresh weight was significant at the level. 
Again, the block effect on reducing sugars was highly sig­
nificant as it was for com. This could reflect a sensitivity 
of reducing sufcar levels to variations in the environment. 
Coefficients of variation for all dependent variables were 
somewhat low. In Table 14 we can observe that 100 ppm 
nltrobenzolc acid, 1000 ppm nitrophthalic acid, 0.05^ D-
Table 14. Effect of new rlpeuers on concentration of sugars 
in sorghum 
Non-
Heducing Total reducing Fresh 
Chemical sugars^ sugars^ sugar®' weight 
Control ^.5 7.8 3.3 3.0 
D-Sorbitol, 0.5^ 4.1 6.9 2.9 3.1 
D-Sorbitol, 0,05^ 3.8 7.1 3.4 3.2 
Nitrophthalic acid, 100 ppm 4.1 7.8 3.7 3.1 
Phenazine, 100 ppm 4.2 7.7 3.5 3.0 
Nitrobenzoic acid, 1000 ppm 4.4 7.5 3.1 3.2 
Trinben, 1000 ppm 4.2 7.4 3.2 3.3 
Actidione, 50 ppm 3.9 7.2 3.3 3.7 
Cycocel, 1000 ppm ^.5 6.8 2.3 3.2 
Cyclohexene, 1000 ppm 4.7 8.6 3.9 3.0 
Cyclohexene, 100 ppm 4.5 7.2 2,8 3.2 
Trisben, 100 ppm 4.7 7.9 3.2 3.0 
Phenazine, 1000 ppm 4.3 7.5 3.2 
(—1 
Nitrobenzoic acid. 100 ppm 3,6 6,6 3.0 3.1 
Cycocel, 100 ppm 4.5 7.2 2.7 3.0 
Actidione, $00 ppm 3.9 6.3 2.3 3.3 
Nitrophthalic acid, 1000 ppm 3.7 7.7 4.0 3.2 
)':m/lOO gm of fresii wright. 
'^ As kK/plot. 
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sorbitol, and actidlone (50 and 500 ppra) significantly de­
creased reducing sugar concentration. Only Trisben (100 ppm) 
and cyclohexene (1000 ppm) were above control for reducing 
sugars. Actidione (500 ppm), nitrobenzoic acid (100 ppm) and 
cycocel (1000 ppm) gave significant decreases In total sugars 
concentration. In the meanwhile, cyclohexene (1000 ppm) 
gave the only increase in total sugar. This increase and the 
corresponding non-reducing sugar increase over the control 
caused by cyclohexene were statistically significant (a = 0,05). 
Nitrophthallc acid caused Increase in non-reducing sugars. 
At the 1000 ppm concentration this Increase was highly sig­
nificant, It is worth noticing that this increase in non= 
reducing sugars was probably due to the highly significant de­
crease of reducing sugars, since the respective total sugar 
value was slightly lower than the control. 
Experiment 2. 
This was a greenhouse experiment planted in sugarcane. 
Sugar-cane single-bud sets were germinated in the greenhouse, 
grown outside the greenhouse during the first part of the boom 
stage of cane growth during the summer, and then brought inside 
for the last three months of the cycle. Plants were treated 
with chemicals at the age of 7 months and harvested 12 days 
after treatment. Here, 21 chemical treatments were selected 
from previous experiments and tested for their effect on 
sugarcane ripening. Tables I5 and 16 summarize the 
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Table 15. Effect of chemicals on sugar concentrations of 
sugarcane main stalks 
Non-
Reducing Total reducing 
Compound sugars sugars sugars 
Control 3.4 12.7 9.2 
Si 4.2 8,5 4.3 
Si + 2,4-D 2.9 8.8 5.8 
2,4-D 3.8 12.0 8.2 
Mo, 40 ppm 3.2 16.1 12.9 
MAP* 3.5 16.4 12.8 
Si + V (40 ppm) 4.6 11.5 7.4 
2,4,5-T 4.0 12.4 8.4 
a-O-DCPP, 100 ppm 3.6 7.0 3.3 
D-Sorbitol, O.O5# 4.3 7,5 4.2 
Nitrophthalic ecid, 100 ppm 3.6 11.2 7.6 
Phenazine®, 100 ppm 4.1 7.7 3.6 
Cycocel, 100 npm 3.5 13.1 9.5 
Trisben, 100 ppm 3.4 10.4 7.0 
Trisben, ^00 ppm 3.3 12.2 8.9 
Nitrobenzoic acid, 100 ppm 4.4 10.9 6.5 
Actidione, 50 ppm 3.6 11.2 7.5 
Cyclohexene, 100 ppm 4.1 6.9 2.7 
Vanadium, 40 ppm 4.2 15.4 11.1 
GA 4.7 8.4 3.2 
Si + OA 3.9 10.8 6.9 
Si + Mo (40 ppm) 4.1 12.5 8.4 
^MAP = Mono-ammonium phosphate; a-O-DCPP = a-O-Dichloro-
phenoxy propionic acldj Phenazine = Phenazine methosulfate. 
results of chemical analyses of the main stalk and tillers of 
sugarcane. 
The analysis of variance in Table 25 (Apperdix) shows 
that the effect of chemicals on total sugars and non-reducing 
sugars concentration and plot total sugars were highly sig­
nificant in the P-test. On the other hand, the effect of 
chemicals on reducing sugars was significant at the level. 
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Table 16, Effect of chemicals on sugar concentration of 
sugarcane suckers, as gm/lOO gm of fresh weight 
Non-
Reducing Total reducing 
Compound sugars sugars sugars 
Control 4.8 8.2 3.4 
Si 4,0 6.8 4.2 
Si + 2,4-D 4,2 7.3 3.2 
2,4-D 4.2 8.4 4.2 
Mo, 40 ppm 3.5 5.6 2.1 
MAP^, 0.3# 3.5 7.0 3.5 
Si + V, 20 - 40 ppm 4,4 8,1 3.6 
2,4,5-T, 500 ppm 4,3 8.8 4.4 
a.-0-DCPP°, 100 ppm 4,0 8.6 4.5 
D-Sorbitol, 0.05^ 4.5 7.8 3.3 
Nitrophthalic acid, 100 ppm 4,4 8.7 4.4 
Phenazine^, 100 ppm 5.3 9.5 4,1 
Cycocel, 100 ppm 4.8 5.1 
Trisben, 100 ppm 3.2 6.6 3.4 
Trisben, 500 ppm 3.9 7.0 3.1 
Nitrobenzoic. acid, 100 ppm 3.9 7.3 3.4 
Actidione, 50 ppm 3.9 7.9 4.0 
Cyclohexene, 100 ppm 4,0 7.1 3.1 
V, 40 ppm 3.5 6.9 3.4 
OA 4.8 8.3 3.5 
Si + GA 3.6 8.4 3.9 
Si + Mo, 40 ppm 5.5 9.5 4.0 
^-Mono-ammonium phosphate. 
"^ a-O-Dichloro phenoxy acetic acid. 
^Phenazine metho-sulfate. 
Again as it happened for Experiments 7 of corn and 8 of 
sorghum the effect of blocks on reducing sugar concentration 
was highly significant. Coefficients of variation were within 
normal limits, except for one variable, non-reducing sugars, 
in the main stalk. The coefficient of variation of 21,3^ for 
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non-reducing sugar seems to be considerably high if compared 
with values of non-reducing sugar in other experiments in this 
study, 
Nitrobenzoic acid, GA, Si + V, and D-sorbitol caused 
considerable stimulation, and MAP and Mo caused the most con­
siderable drop in reducing sugars in the main stalk. Phena-
zine methosulfate, on the other hand, caused considerable in­
creases in reducing, total and non-reducing sugars in suckers 
while it significantly reduced total sugar and non-reducing 
sugars in the main stem. This was accompanied by a consider­
able des location in leaves and sheaths of suckers, and on 
leaves, sheaths and young exposed intemodes of the main stalk. 
Similar symptoms also were observed on corn and sorghum in 
Experiments 7 and 8, These, in turn, were like those symp­
toms reported for sorghum in Experiment 4, and which were 
caused by paraquat applications. Trisben (100 ppm) caused 
moderate decrease in sugar levels both in suckers and main 
stalk. 
Mono-ammonium phosphate (MAP), Mo and vanadium showed the 
highest increases in total and non-reducing sugars in the main 
stalk. However, these increases over the control were non­
significant, The same treatments caused lower sugar levels in 
tillers in comparison to the control. Cycocel gave moderate 
increases of total and reducing sugars in the main stalk and 
tillers. Surprisingly, GA application resulted in lowered 
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total and non-reducing sugar in the main stem while the 
tillers were not affected, this was also shown by the phena-
zine treatment. 
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DISCUSSION 
Some authors have suffgested that the natural ripening 
process could be stimulated under certain conditions by the 
use of chemical compounds. Several ways were suK%ested for 
accomplishing this task (10, 93, 99), Basically, they pro­
posed to use chemicals to enhance su^ar formation, limit 
sucrose degradation and utilization, or limit vegetative 
growth. Such growth process utilizes monosaccharides as an 
energy source and as substrates for the synthesis of poly­
saccharides and other structural, storage and functional 
materials. Hawaiian workers suggest that some chemicals 
could prevent mobilization of sucrose from storage to meri-
stematic tissues. 
It is common knowledge, in the sugar world, that high 
reducing supiar concentration, in sugarcane and sugar beet, 
occurs along with active vegetative growth, that is, that 
sucrose is bein# actively hydrolyzed and mobilized from 
storage. Under these conditions, sucrose concentration de­
creases. From the economic point of view, sucrose is the 
most important sugar, since it accumulates in relatively high 
concentrations in certain higher plants and its extraction 
from them and ultimate processlnpc and crystallization is a 
relatively easy task. In sugarcane, sucrose is the main 
storage oligosaccharide and its concentration is so high com­
pared to others that they usually are not mentioned. Due to 
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the fact that the relative concentrations of oligosaccharides 
are not well established in corn and sorghum, in this dis­
cussion the author will allude to sucrose and related oligo­
saccharides as non-reducing sugars. 
Different approaches have been used to select the chemical 
ripeners and study their effect on sugar storage. In vitro 
and tissue culture studies in the laboratory have been very 
helpful in selecting and studying great numbers of chemicals 
for their effect on sucrose metabolism and storage. However, 
some laboratory findings are not confirmed in greenhouse and 
field experiments. According to Glasziou (43) this could be, 
in part, that the whole plant most likely possesses more 
numerous and complex control systems. He also states that 
complete inhibition of enzyme activity is more difficult in 
the whole plant, where replenishment of the enzyme system under 
study is more easily accomplished. Several enzymes and enzyme 
systems of sugar metabolism have been suggested to be sensi­
tive to control by chemical treatment. 
Chemicals for Enhancement of Sucrose Storage 
Plant growth stimulators 
Gibberelllc acid (GA) caused an Increase in reducing 
sugar levels but failed to show any significant effect on 
growth, non-reducing and total sugars of com and sorghum. 
In sugarcane, it considerably increased reducing sugars 
and decreased total sugars and non-reducing sugars in 
the main stalk. But it did not show any apparent 
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effect in suckers. There is some evidence that GA increases 
the rate of growth and sucrose synthesis (70, 9)» This effect, 
however, seems to be of short duration. Also, a positive 
effect of GA on sucrose concentration may result from an in­
crease in the sucrose to fiber ratio (70), Alexander (9) 
also found that the application of GA combined with Si in­
creased sucrose concentration in sugarcane. In this study, 
no significant effect was noticed in com and sorghum. 
Kinetin tested in corn and sorghum experiments showed 
considerably negative effects on sugar concentration and 
growth. Kinetin is known to promote cell and tissue differ­
entiation which seem to be processes with high energy 
requirements. 
When applied to mature plants and harvested shortly 
thereafter, 2,4-D caused noticeable increases in total and 
non-reducing sugars, and fresh weight in corn. In sorghum, 
2,4-D slightly decreased reducing sugars at normal N levels, 
and this ôffêct was more marked as N level diminished. Total 
and non-reducing sugars were significantly increased by 
at the zero N level» Sugarcane sujected to normal nitrogen 
rates did not respond to 2,4-D applications, Humbert (60) 
reported that, under conditions of moderate drought, 2,4-D 
applications caused sucrose and growth stimulation in sugar­
cane. It seems that 2,4-D can cause stimulation of growth and 
sugar storage when applied to plants under conditions of 
stress. 2;4-D applied to 1,5 month old com plants (immature 
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plants) produced moderate Increase In sugar concentration for 
the 50 ppm concentration, 11 days after application. On the 
other hand, the highest total sugars and fresh weight values 
were found for the 200 ppm doses 5I days after application. 
In sorghum, all 2,4-D concentrations decreased reducing sugar 
on both dates. A considerable increase in non-reducing sugars 
was obtained with 200 ppm of 2,4-D. It appears that 2,4-D 
tends to diminish reducing sugar levels at all concentrations 
tested, and also that 200 ppm of 2,4-D seems to be the con­
centration capable of showing long term effects on sugar 
storage. 
Effect of nutrients 
Nitrogen deficiency is known to produce higher sucrose 
concentration in stalks. In spite of that, the final yield 
of sugar per unit of land area is affected due to the low 
yield of fresh material resulting from the deficiency (60). 
On the other hand, high N levels result in lower sucrose 
concentration (11). In our study, some chemicals appear to 
have different effects at different N rates. In most cases, 
both in com and sorghum, an increase in N levels up to 200 
kg/ha, caused an increase in non-reducing sugar concentration. 
It was observed that the plants where no N fertilization took 
place showed severe N deficiency symptoms. Increases in N 
levels sipcnlficantly Increased FW« 
Mono-ammonium phosphate (MAP) caused considerable 
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stimulation of total and non-reducing sugar. This was accom­
panied by a significant increase in fresh weight of com. 
In sorghum, it caused a significant decrease in reducing 
sugars {22% below the control) and a major Increase in non-
reducing sugars which also was significant at the level. 
This increased non-reducing sugars may be a result of the 
decrease in reducing sugars, since total sugars did not change. 
The effect of MAP can be ascribed to an alteration of the 
nutritional status of the plant, Cresp (32) and Vlitos and 
Lawrie (93) found that foliar applications of mono potassium 
phosphate (MKP) considerably increased sucrose yield, Cresp 
(32) also showed that MAP gave a better increase in sucrose 
than MKP did. In sugarcane, it caused a major increase in 
total (29# over the control) and non-reducing sugars (39# 
over the control) in the ? month old main stalk, and lower 
reducing and total sugar in 2 month old suckers. 
Enzyme inhibitors 
Invertase, one of the enzymes which have been shown to 
catalyze sucrose degradation in sugarcane, seems to be sus­
ceptible of control by Si. Alexander (7» 15) suggests that 
invertase activity in sugarcane can be cut to less than one-
half of control levels without harming growth and development. 
He found that Si applied to 3^ vitro and greenhouse experiments 
caused higher sucrose concentration, and an apparent reduction 
in Invertase activity. High Si concentration in the spraying 
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solution can cause growth inhibition in sugarcane. In the 
present study, Si caused decreased concentration of sugars 
and stimulation of growth in Experiment 1. In Experiment 2, 
of com, it enhanced the rate of Increase in reducing sugars 
due to increase of N levels. It also produced significantly 
higher non-reducing sugar concentration, besides growth 
stimulation. In sorghum. Si caused slight but consistently 
higher reducing sugars, and total sugars without affecting 
non-reducing sugar levels. These findings are in contradic­
tion to those of Alexander (?, 15). Nevertheless, Alexander 
suggests that the inhibition of invertase activity by Si 
does not seem to block its transferase ability and adds that 
Increasing 81 levels can cause new sugar products to appear. 
This could, in part, explain the higher non-reducing sugar 
concentration, but does not explain the stimulation of 
growth caused by Si, 
In sugarcane Experiment 9» Si caused an increase in re­
ducing Sugar (RS) and reduction in total sugars and ncn= 
reducing sugars (NRS) levels in 7 month old main stalks. In 
3 month old suckers, it caused lower total sugar levels but 
higher non-reducing sugars and lower reducing sugars resulted. 
This seems to indicate that Si can cause different effects on 
the NRS to RS ratio at different ages of the plant, Alexander's 
results (7, 15) were obtained from 3 month old sugarcane 
plants. However, we have to remember that main stalks and 
suckers are not independent entities in sugarcane. 
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Vanadium, in Experiment 1, caused a considerable in­
crease in reducing sugars and no apparent effect on non-
reducing sugars in com. In a N x chemicals experiment in 
corn, vanadium caused a considerable increase in non-reducing 
sugars over the control at the N level of 200 kg/ha, and 8 
days after treatment, but this stimulation was of short 
duration. In sorghum, there was a considerable stimulation 
of reducing sugars and a significant increase in non-reducing 
and total sugars by vanadium at 20 and 40 ppm concentration, 
under conditions of 100 kg of N per ha, 8 and 16 days after 
treatment. However, the 20 ppm concentration of vanadium 
seems to be more effective in promoting increased non=reduclng 
sugars. In sugarcane V at 40 ppm caused a slight increase 
in reducing sugars and major stimulations of total and reducing 
sugars (21 and 20^ over the control, respectively) in the main 
stalk. In suckers, there was a slight decrease in reducing 
and total sugars, and no effect on non-reducing sugars. In 
sorghum and sugarcane, it showed a slight growth retardation. 
Vanadium was shown by Singh and Wort (82) to cause growth 
retardation of sugar beet, decreased reducing sugars and in­
creased sucrose concentration in the root when applied at 10 mM 
of vanadyl sulfate (VOSO^) to 4,5 month old beet plants. 
There wsre evidences that V caused & reduction in respiration 
rate, a slight decrease in Invertase activity, a considerable 
decrease in phosphatase activities, a major stimulation of 
enzymes of sucrose synthesis and repression of nitrate 
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reductase activity of sugar beet. 
Molybdenum (Mo) was shown by Alexander (4, 6) to have a 
repressive effect on phosphatase activities. This suppression 
of enzyme activity was concomitant with increase in sucrose 
concentration in sugarcane. In my studies, Mo failed to have 
any effect on sugar concentration of com and sorghum stalks 
but it definitely showed a considerable increase of total 
sugars {27% over the control) and of non-reducing sugars 
over the control) In the 7 month old main stalk of 
sugarcane. It also caused a significant decrease in all sugars 
In suckers, 
Malelc hydrazlde has been reported (3» 33» 99) to produce 
erratic effects on sucrose storage. In the present studies, 
it did not cause any significant effect on sugar concentration 
or growth. 
Growth inhibitors 
Alexander (11) found a general retardation of enzyme 
activity in sugarcane due to application of 6-azauracil to 
3 month old sugarcane plants. He adds that variation in 6-
azauracll concentration can stimulate or Inhibit growth. In 
the present studies, however, 6-azauracll (at 100 ppm concen­
tration) did not apparently differ much from the control when 
applied to com and sorghum. In view of this failure, it was 
not tested in sugarcane. 
At the concentration tested on corn, sorghum or sugarcane. 
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a-O-Dichloro phenoxy propionic acid (a-O-DCPP) did not show 
any noticeable effect on sugar storage; however, it showed 
some degree of growth retardation of com. 2,4,5-T also 
failed to cause any effect on sugars and growth at the 5OO ppm 
concentration in all three crops. 
Trisben apparently did not show any effect on sugar and 
fresh weight yields in corn and sugarcane. However, it 
tended to increase total and non-reducing sugars and fresh 
weight in sorghum, but these effects were non-significant. 
Desiccants 
Paraquat at 400 ppm caused considerable, and in some 
cases significant, decreases of reducing, total and non-
reducing sugar in com and sorghum. It also showed definite 
desiccating symptoms soon after application to corn and 
sorghum. Workers in Puerto Rico (13, 14) have shown that 
paraquat can be used as a desiccant to improve burning of 
sugarcane before harvesting under adverse environmental con­
ditions. Paraquat caused major sucrose losses as a result 
of disrupted photosynthesis and a general increase of 
metabolic enzyme activity. They state that the use of Si in 
combination with paraquat prevents major sucrose losses. 
Phenazine methosulfate caused desiccating symptoms similar 
to those of paraquat, and also showed decreased levels of 
non-reducing sugars in com and significant decreases of 
total and non-reducing sugars in sugarcane. Although sorghum 
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showed desiccating symptoms due to phenazine methosulfate, it 
did not show any adverse effect upon sugars and growth. 
New chemical ripeners 
Nickell and Forbes (68) showed that cycocel caused in­
hibition of movement of products of photosynthesis. Phenazine 
methosulfate caused a strong inhibition of movement of photo-
synthates which was present 2 and 24 hours after treatment. 
They also were shown to increase storage. Nickell and 
Tamimoto (71) found that D-sorbitol had an inhibitory effect 
on aldolase and no effect on lAA-oxidase or invertase when 
tested on the sugarcane spindle of 24 months old plants, 
Nickell and Maretzki (69) found that trisben and other com­
pounds repressed duckweed growth and that actidione and cycocel 
did not affect growth. Actidione inhibited protein synthesis 
and cycocel prevented leucine incorporation into protein. 
Actidione, trisben and cycocel among others promoted sucrose 
increase. 
In my studies in corn, sorghum and sugarcane, cycocel 
(100 ppm) caused increases in total and non-reducing sugars 
in corn, which were statistically significant. It also 
caused slight increases in total and non-reducing sugars in 
sugarcane. However, in sorghum, the decrease in total and 
reducing sugars was considerable, Actidione (50 ppm) caused 
a decrease in reducing and total sugars and no effect on non-
reducing sugars. In sorghum, jknitrophthalic acid (1000 ppm) 
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and 3 cyclohexene-l-carboxylic acid caused statistically 
significant increases in non-reducing sugars. Also, D-
sorbitol caused considerable increase in total and non-
reducing sugars in com. 
In general, reducing sugar levels in sorghum were higher 
than in com and sugarcane. On the other hand, sugarcane 
had higher total and non-reducing sugar levels than either 
com or sorghum. An estimation of the yield of sugars per 
unit of area gave about 9.I m tons of total sugar per ha in 
sorghum, 9*5 tons/ha for com and 12.0 tons for sugarcane. 
For non-reducing sugars, sorghum produced about 3.6 m tons/ 
ha, com about 4.$ and sugarcane approximately 9 tons/ha. 
Although the experimental conditions for com and sorghum 
were different from those for sugarcane, level of sugars in 
sugarcane tended to show wider variations. 
It is also noted that in some experiments the effect of 
blocks on reducing sugars was highly significant. This is 
interpreted as indicating not only that block variation was 
big, but that there also is a greater sensitivity of reducing 
sugar levels to variations in the environment. 
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SUMMARY 
In this study, 4 com and 4 sorghum field experiments 
and 1 greenhouse experiment with sugarcane were conducted in 
order to test different chemical compounds for their effect 
on sugar storage. The results were evaluated using the Duncan's 
Range Test for-comparing the effect of chemicals with the 
control. 
Gibberellic acid (GA^) showed inconsistent results even 
for its effect on growth, Kinetin caused repression of sugar 
levels and growth in com and sorghum, and was not tested in 
sugarcane, 2,4-D at 200 ppm concentration promoted lower re­
ducing sugar values and higher levels of non-reducing sugars 
at a sampling 59 days after treatment. 
Increasing levels of N caused considerable increases in 
fresh weight and reducing sugar values in com and sorghum, 
while it caused inconsistent effects on reducing sugars. 
Mono-ammonium phosphate had positive effect on fresh weight, 
and sugar concentration in all three crops, 
Silicon at 200 ppm concentration caused stimulation of 
non-reducing sugars and growth in Experiment 2 of corn, while 
it failed to produce noticeable effects on sorghum and sugar­
cane, Vanadium caused positive effects on sugar concentration 
in all three crops. Molybdenum, on the other hand, produced 
considerable increases in total and non-reducing sugars in 
cane, but failed to show any effect on com and sorghum. 
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Male le hydrazlde, 6-azauracll, 2,4,5-Trlchlorophenozy-
acetlc acid (2,4,5-T), and 2-0-Dichlorophenoxyproplonlc acid 
and pyrocathecol, among others, failed to produce significant 
effects. Paraquat caused considerable suppression of sugar 
levels In all crops, Phenazine methosulfate produced desiccat­
ing symptoms and adverse effects on sucrose storage similar to 
those caused "by paraquat. 
Cycocel (100 ppm) caused increases in total and non-
reducing sugar levels of com and sugarcane, and had no effect 
on sorghum. The use of 3-nitrophthallc acid (1000 ppm) and 
3-cyclohexene-l-car'boxyllc a;Cld (1000 ppm) induced higher total 
and non-reducing sugar concentrations. On the other hand, 
D-sorbitol had a beneficial effect on sugars of com. 
In general, total and non-reducing sugar levels of sugar­
cane were higher than those of com and sorghum, but sorghum 
showed higher values for reducing sugars than the other two 
crops. In the last four experiments, the block effect was 
highly slgnj"fleant for reducing sugars. This seems to in­
dicate a certain degree of sensitivity of reducing sugar 
levels to changes in the environment. 
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Table 17, Experiment 1, analyses of variance for sugar con­
centration and yield of com 
Vari­
able* Date 
Source of 
variation DP^ Mean square •ip« CV 
RS 1 Chemicals 26 0,171 1,60 
Error 54 0,107 — 6,4 
NRS 1 Chemicals 26 0,481 1.12 
Error 54 0,429 — 7.8 
TS 1 Chemicals 26 0,789 1,36 
Error 54 0,581 - - 7.4 
PFW 1 Chemicals 26 176711,0 2,16* 
Error 54 81811,0 — 6.2 
RS 2 Chemicals 26 0,158 1.47 
Error 54 0,108 — 6,4 
NRS 2 Chemicals 26 0.556 1,12 
8,4 Error 54 0,496 — 
TS 2 Chemicals 26 0.933 1,82 
Error 54 0.512 5.2 
PPW 2 Chemicals 26 229803.0 2,42* 
Error 54 94901.1 — 4,4 
PRS 1 Chemicals 26 4.640 1,47 
Error 54 3.163 — 8,4 
PNRS 1 Chemicals 26 13,374 1.3? 
Error 54 9.755 9.4 
PTS 1 Chemicals 26 26,492 1,51 
Error 54 17.531 — 7.7 
^Variables: RS (reducing sugars), NRS (non-reducing 
sugars), TS (total sugars), PFW (plot fresh weight), PRS 
(plot reducing sugars), PNRS (plot non-reducing sugars) and 
PTS (plot total sugars), here and throughout, 
^DP (degrees of freedom), here and throughout, 
(coefficient of variation), here and throughout, 
•Significant at the level, here and throughout. 
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Table 1?, (Continued) 
Vari- Source of , 
able* Date variation DP Mean square "P" CV 
PBS 2 Chemicals 26 6.333 2.05* 
Error 5^ 3.097 - - 8,1 
PNRS 2 Chemicals 26 19.093 1.73 
Error 54 11,026 — 9.8 
PTS 2 Chemicals 26 43.171 3.01* 
Error 54 14,342 — 7.0 
Table 18, Experiment 2, analyses of variance for sugar con­
centration and yield of com under different 
nitrogen levels 
Vari- Source of 
able Date variation DP Mean square **P" CV % 
as 
NHS 
TS 
Blocks 2 0,0997 0.43 
Nitrogen 3 0.0418 1,00 
Error a 6 0.2343 • • 
Chemicals 6 0.5615 3.02** 
N X C 18 0.4458 2.32* 
Errer u 48 0•1921 --
Blocks 2 0.241 0.70 
Nitrogen 3 2.679 7.79* 
Error a 6 0.344 — — 
Chemicals 6 1.819 4,29** 
N X C 18 0.840 1,98* 
Error b 48 0,424 
Blocks 2 0.0119 0,10 
Nitrogen 3 2.5192 2,05 
Error a 6 0,1240 
Chemicals 6 1.295^ 2,79* 
N X C 18 1,4855 3.19* 
Error b 48 0,4651 
T O T  
10.0 
6.7 
^^Significant at the level, here and throughout. 
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Table 18, (Continued) 
Varl- Source of 
able Date variation DP Mean square "F" CV % 
PFW 
RS 
NES 
TS 
Blocks 2 0,245 3.49 
Nitrogen 3 0,22654 32.40** 
Error a 6 0.711 — 
Chemicals 6 0.1780 6.59** 
N X C 18 0.2970 10.99** 
Error b 48 0.271 — 
Blocks 2 0.3556 3.89 
Nitrogen 3 0.0913 0.98 
Error a 6 O.O817 
Chemicals 6 0.2433 1,29 
N X C 18 0.3466 1,84* 
Error b 48 0.1818 
Blocks 2 0.0357 0.14 
Nitrogen 3 1,9224 7.09 
Error a 6 0.2574 MM* 
Chemicals 6 2,5084 5.96** 
N X C 18 0,9087 2.16* 
Error b 48 0,4208 — 
Blocks 2 0,791 2.33 
Nitrogen 3 2,230 6.92 
Error a 6 0,322 tmmm 
Chemicals 6 1.631 4.33** 
N X C 18 1.115 2.96* 
Error b 48 0.377 •— 
4.4 
11.2 
10,2 
6.0  
PFW Blocks 
Nitrogen 
Error a 
Chemicals 
N X C 
Error b 
I 
6 
18 
48 
381.0 
27646,0 
761.0 
346.0 
535.0 
470.0 
36.32** 
0.74 
1.14 
5.7 
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Table I9. Experiment 3» analyses of variance for sugar con­
centration and yield of stalks of sorghum 
Vari­ Source of 
able Date variation DP Mean square "pw 
RS 1 Blocks 1 0.281 0.31 
Nitrogen 2 1.514 1.63 
Error a 2 0.927 
Chemicals 10 1,162 4.41** 
N X C 20 0.521 1.98 
Error b 30 0,263 - -
TS 1 Blocks 1 0.002641 0.01 
Nltrcgen 2 1.719011 4.27 
Error a 2 0.403011 — — 
Chemicals 10 1.985341 2.60* 
N X C 20 1.603319 2.22* 
Error b 30 0.722121 
— 
NRS 1 Blocks 1 0.263 2.00 
Nitrogen 2 0.008 0.03 
Error a 2 0.131 KM 
Chemicals 10 1.616 2.98* 
N X C 20 1.2596 . 2.32* 
Error b 30 0.5421 — 
PFW 1 Blocks 1 6167.0 2,37 
Nitrogen 2 39660.0 15.25** 
Error a 2 2569,0 «•Mi 
Chemicals 10 6304 4.02** 
N X C 20 2763.0 1.76 
Error b 30 1568.0 — 
PRS 1 Blocks 1 5.5 0.09 
Nitrogen 2 1214,6 20.04** 
Error a 2 60.3 — — 
Chemicals 10 70.5 2.81 
N X C 20 60.2 2,40 
Error b 30 25.1 M» 
CV % 
10,8 
8 , 8  
15.0 
4,3 
11.5 
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Table 19. (Continued) 
Vari- Source of 
able Date variation DP Mean square "P** CV % 
PFS 
PNRS 
RS 
TS 
PPW 
Blocks 1 42.1 10.02 
Nitrogen 2 4505.2 10.73** 
Error a 2 42.0 — 
Chemicals 10 184.5 3.25* 
N X C 20 197.9 3.49** 
Error b 30 56.7 — 
Blocks 1 81.9 2.05 
Nitrogen 2 1019.6 25.05** 
Error a 2 40.4 
Chemicals 10 150.9 3.25* 
N X C 20 113.1 2.44* 
Error b 30 46.4 — 
Blocks 1 0.664 0,36 
Nitrogen 2 0.690 0.37 
Error a 2 1.825 
Chemicals 10 0.864 4.44** 
N X C 20 0.285 1.46 
Error b 30 0.194 - -
Blocks 1 0.172 0.36 
Nitrogen 2 0.152 0.31 
Error a 2 0.488 
Chemicals 10 1.984 0.91 
N X C 20 2.127 5.27** 
Error b 30 0.404 — 
Blocks 1 0.237 0*05 
Nitrogen 2 0.641 0.15 
Error a 2 4.515 — — 
Chemicals 10 2.017 4.36& 
N X C 20 1.902 4.12* 
Error b 30 0.462 — — 
Blocks 1 4112.0 2.05 
Nitrogen 2 35653.0 17.59** 
Error a 2 2048.0 — 
Chemicals 10 7055.0 3.99** 
N X C 20 25O8.O 1.42 
Error b 30 1764.0 
8.5 
15.2 
9.8 
6.8  
Ib.o 
4.6 
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Table I9, (Continued) 
Varl- Source of 
able Date variation DP Mean square "F" CV % 
PRS 
PTS 
PNRS 
Blocks 1 31.6 0,24 
Nitrogen 2 189.7 5.80* 
Error a 2 34.1 mmmm 
Chemicals 10 65.0 2.76* 
N X C 20 33.0 1,41 
Error b 30 23.5 — 
Blocks 1 50.1 0.05 
Nitrogen 2 3109.7 28,53** 
Error a 2 109.0 — 
Chemicals 10 125.0 2,43* 
N X C 20 200.2 3.90** 
Error b 30 51.3 
Blocks 1 76.7 0.15 
Nitrogen 2 419.2 0.79 
Error a 2 525.0 —— 
Chemicals 10 140.8 3.10* 
N X C 20 145.8 3.22* 
Error b 30 45.2 — — 
11.8 
8.4 
15.3 
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Table 20, Experiment 4* analyses of variance for reducing, 
total and non-reducing sugars 
Source of 
variation DP Mean square "F" CV % 
Reducing sugars 
Blocks 2 0,0132 0,06 
Chemicals 10 0.5422 2,58* 
Error 20 0,2104 — 4,9 
Total sugars 
Blocks 2 0.2685 0.69 
Chemicals 10 1.3932 3.58** 
Error 20 0,3889 — 3.8 
Non-reducing sugars 
Blocks 
Chemicals : 
Error 20 0,3791 — 8,6 
2 0,1325 0,35 
10 1,6683 4,40** 
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Table 21. Experiment 5» analyses of variance for the data 
on sugar concentration and yield 
Vari­
able* Date 
Source of 
variation DP Mean square "P" cv % 
RS 1 Blocks 4 0.0082 0.26 
Chemicals 4 0.1461 0.56 
Error 16 0.0319 - - 2.7 
TS 1 Blocks 4 0.0173 0.44 
Chemicals 4 0.3934 10.08** 
Error 16 0.0390 — 2.1 
NRS 1 Blocks 4 0,0273 0.95 
Chemicals 4 0.0727 2.52 
Error 16 0.2890 
— 
11.0 
RS 2 Blocks 4 0.1548 4.53* 
Chemicals 4 O.O825 2.42 
Error 16 0.0342 — 1.9 
TS 2 Blocks 4 0.0243 0.28 
Chemic ala 4 0.0418 11.98** 
Error 16 O.O872 — — 1.7 
NRS 2 Blocks 4 0,0565 1.35 
Chemicals 4 0.6520 15.60** 
Error 16 0,0418 -  - 2.9 
PRS 1 Blocks 4 24.3 0.61 
Chemicals 4 213.9 5.37** 
Error 16 39.8 — 2.8 
PTS 1 Blocks 4 - 26.1 0.43 
Chemicals 4 586.2 0.70 
Error 16 60.5 — 2.0 
PNRS 1 Blocks 4 23.9 0.62 
Chemicals 4 105.8 2.73 
Error 16 38.8 — 3.7 
^RS a reducing sugars; TS = total sugars; NRS = non-
reducing sugars; SFW » stalk fresh weight; EFW = ear fresh 
weight; LPW = leaf fresh weight; P = on a plot basis. 
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Table 21. (Continued) 
Vari- Source of 
able®' Date variation DP Mean square "P" GV % 
PRS 2 Blocks 4 412,7 2.20 
Chemicals 4 4562.8 24.37** 
Error 16 187.2 — 2.6 
PTS 2 Blocks 4 111.8 0.20 
Chemicals 4 4548.3 28.90** 
Error 16 176.9 — 2.6 
PNRS 2 Blocks 4 252.9 1.43 
Chemicals 4 4548.3 25.71** 
Error 16 176.9 — 3.5 
SPW 1 Blocks 4 74940.0 2.15 
Chemicals 4 77900.0 1.29 
Error 16 34820.0 — 7.7 
8FW 2 Blocks 4 28622.0 0.33 
Chemicals 4 2271855.0 26.29** 
Error 16 86399.0 — 2.5 
EFW 2 Blocks 4 46306.0 0.71 
Chemicals 4 2116O71.O 32.57 
Error 16 64974.0 2.4 
LPW 2 Blocks 4 11131.0 0.41 
Chemicals 4 274395.0 10.04** 
Error 16 27325.0 — 3.7 
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Table 22. Experiment 6, 
centration of 
analyses of variance 
com stalks 
for sugar con-
Vari­
able®- Date 
Source of 
variation DP Mean square Hp« CV % 
RS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
0.0554 
0.0438 
0,0469 
1.18 
0.93 
10.7 
NRS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
0.00853 
0.16842 
0.01741 
0.49 
9.67** 
2,4 
TS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
0.0320 
0,2692 
0.0786 
0.41 
3.43* 
2,6 
RS 2 Blocks 
Chemicals 
Error 
4 
4 
16 
0.0405 
0.3791 
0.0624 
0.65 
6.07** 
5.8 
NRS 2 Blocks 
Chemicals 
Error 
4 
4 
16 
0.0303 
0.3837 
0.0204 
1.49 
18.84** 
1.5 
TS 2 Blocks 
Chemicals 
Error 
4 
4 
16 
0.166 
0.511 
0.161 
1.03 
3.17* 
1.8 
PRS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
39.85 
101.99 
0.66 
1.69 
3.5 
PTS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
29.90 
267,27 
22,90 
1.03 
9.06** 
2.5 
PNRS 1 Blocks 
Chemicals 
Error 
4 
4 
16 
39.40 
539.61 
119.22 
0.33 
4.52* 
2.7 
®RS a reducing sugars, NB.S « non-reducing sugars, TS a 
total sugars, SPW = stalk fresh weight, HPW » head fresh weight, 
LPW = leaf fresh weight, P « on a plot "basis. 
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Table 22. (Continued) 
Varl- Source of 
able® Date variation DP Mean square wp" CV % 
PRS 2 Blocks 
Chemicals 
Error 
4 
4 
16 
836.0 
3154.3 
398.1 
0,21 
7.92** 
2.8 
PTS 2 Blocks 
Chemicals 
Error 
4 
4 
16 
367.4 
5215.8 
216.3 
1.70 
24.11** 
2.3 
PNRS 2 Blocks 
Chemicals 
Error 
k 
k 
16 
1121.13 
1422.13 
1036.48 
1.08 
13.74** 
2.3 
SPW 1 Blocks 
Chemicals 
Error 
4 
4 
16 
8340.0 
3940.0 
2770.0 
3.01 
14.19 
8.1 
SPW 2 Blocks 
Chemicals 
Error 
4 
4 
16 
93092.0 
590195.0 
47035,0 
1.98 
12.57** 
1.6 
HPW 2 Blocks 
Chemicals 
Error 
4 
4 
16 
7070,0 
10505.0 
2363.0 
If,* 
1.6 
LPW 2 Blocks 
Chemicals 
Error 
4 
4 
16 
2063.0 
5225.0 
1259 
1.64 
4,14 
1.8 
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Table 23. Analyses of variance for sugar concentration and 
yield of sorghum in Experiment 7 
Source of 
variation DP Mean square wp»» cv % 
Reducing sugars 
Blocks 2 
Chemicals 16 
Error 32 
1.222 
0.345 
0.118 
10.377** 
2.93 
5.4 
Total sugars 
Blocks 
Chemicals 
Error 
2 
16 
32 
0.525 
0.723 
0.406 
1.29 
1.78 
5.4 
Non-reducing sugars 
Blocks 2 
Chemicals 16 
Error 32 
1.089 
0.618 
0.237 
4.59* 
2.61* 
8.7 
Plot fresh weight 
Blocks 2 163717.0 
Chemicals I6 481231.0 
Error 32 202121.0 
0.81 
2.38* 
5.0 
Plot reducing sugars 
Blocks 
Chemicals 
Error 
2 
16 
32 
511.88 
176.50 
49.99 
10.24** 
3.53** 
6 . 8  
Plot total sugars 
Blocks 2 
Chemicals I6 
Error 32 
238.77 
477.85 
187.17 
1.27 
2.55* 
6.8 
Plot non-reducing sugars 
Blocks 
uiioiuj.v>aa.D 
Error 
16 
32 
202.97 
236.91 
88.40 
2.30 
2.68* 
10.1 
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Table 24, Analyses of variance for sugar concentration and 
yield of sorghum In Experiment S 
Source of 
variation DP Mean square **P" CV % 
Reducing sugars 
Blocks 2 
Chemicals 16 
Error 38 
Total sugars 
Blocks 2 
Chemicals 16 
Error 38 
Non-reducing sugars 
Blocks 2 
Chemicals 16 
Error 38 
Plot fresh weight 
Blocks 2 
Chemicals 16 
Error 38 
0,394 
0.390 
0.050 
0.367 
0.977 
0.088 
0.00017 
0.75500 
0.06000 
18400.0 
30400.0 
16500,0 
7.88** 
7.80** 
4,17* 
11,10** 
0.003 
12,58** 
1,12 
1.84* 
3.1 
2.3 
4,5 
2.4 
Plot reducing sugars 
Blocks 2 
Chemicals 16 
Error 38 
Plot total sugars 
Blocks 2 
Chemicals I6 
Error 38 
610,5 
323.5 
81,6 
462.2 
750.6 
130.8 
7.48** 
3.96** 
3.55* 
5.74* ,** 
4.14 
2.9 
Plot non-reducing sugars 
Blocks 
Chemicals 
Error 
2 
16 
38 
14.7 
664.2 
48.2 
0.30 
13,78** 
4.3 
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Table 25* jlirialyses of variance for sugar concentrations of 
sugarcane main stalk (A) and suckers (B) In 
Eacperlment 9 
Source of 
variation DP Mean square ••P" CV ^ 
Reducing sugars A 
Blocks 1 0.589 19.02*» 
Chemicals 21 0.441 0.98 
Error 21 0.452 — 12.4 
Total sugars A 
Blocks 1 5.905 1.49 
Chemicals 21 16.915 4.2?** 
Error 21 3.963 — 12.8 
Non-reducing sugars A 
Blocks 1 0.132 0.03 
Chemicals 21 19.146 3.99** 
Error 21 4.799 — 21.3 
Reducing sugars B 
Blocks 1 0.002 0.01 
Chemicals 21 0.6?? 2,94* 
Error 21 0.231 — 8.1 
Total sugars B 
Blocks 1 0.026 0.05 
Chemicals 21 2.119 4.4?** 
Error 21 0.474 — 6.1 
Non-reducing sugars B 
Blocks 1 0.029 0.08 
Chemicals 21 0.794 2.09 
Error 21 0.381 — 11.67 
